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Aryl Ether Substituted Imidazoquinolines 

Held of the Invention 

This invention relates to imidazoquinoline compounds that have a 1-substituent 
that contains ether and aryl or alkenyl roncUoiiality, and to pharmaceutical compositions 
containing such compounds. A further aspect of mis invention relates to the use of these 
compounds as immunomodulators, for inducing cytokine biosynthesis in animals, and in 
the treatment of diseases, including viral and neoplastic diseases. 

Backeromirt nf the Invention 

The first reliable report on the lif-irmdazo[4,5^]qurnoIine ring system, Backman 
et aL, I On, Q\m. 15, 1278-1284 (1950) describes the synthesis of l-(6-methoxy* 
qumoliiryl>2-me%l-lJ7-i^ for possible use as an antimalarial 

agent Subsequently, syntheses of various substituted Lff-imidazo[4,5-c] qumohnes were 
reported. For example, JainetaL, J, Med, Own), 11, pp. 87-92 (1968). synthesized the 
compound l-[2<4-piperidyI)ethyl]-l^^ as a 

anticonvulsant and cardiovascular agent Also, Baranov et aL, Chem.Aba. 85, 94362 
(1976), have reported several 2-oxohnidazo[4>c]qumolmes, and Berenyi et aL, I 
Heterocyclic Chem, 18, 1537-1540 (1981), have reported certain 2-oxoimidazo[4 1 5- 
c]quinohnes. 

Certain l^-irmdaz»[4^^]qumolm-4-arnines and 1- and 2-substiuned derivatives 
thereof were later found to be userul as antiviral agents, bronchodilators and 
hnmunomodulators. These are described in, inter alia, U.S. Patent Nos. 4,689,338; 
4,698^48; 4,929,624; 5,037,986; 5,268,376; 5,346,905; and 5,389,640, all of which are 
incorporated herein by reference. 

There continues to be interest in the hnidazoqumomie ring system. Certam 1E- 
imidazo[4,5-c] naphthyridine^arnines, lH-hnidazo [4,5-c] pvridh>4-ammes, and 1H- 
hnidazo[4^-c] qumolm^-arnines having an ether containing substitaent at the 1 position 
are known. These are described in U.S. Patent Nos. 5,268,376; 5,389,640; 5,494,916; and 
WO 99/29693. 
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There is a continuing need for compounds that have the ability to modulate the 
immune response, by induction of cytokine biosynthesis or other mechanisms. 

Summary of the Invention 

5 We have found a new class of compounds that are useful in inducing cytokine 

biosynthesis in animals. Accordingly, this invention provides imidazo[4, 5-c]quinoline-4- 
anrine and tetrahydromridazo[4, 5-c]quinoline-4-amine compounds that have an ether 
containing substhuent at the 1 -position. The compounds are described by Formulas (I), 
(II), (HI) and (TV), which are defined in more detail infra. These compounds share the 

10 general structural formula: 




wherein X, Ri, and R are as defined herein for each class of compounds having 
Formulas (I), (H) t (HI) and (IV). 
IS The compounds of Formulas (I), (II), (HI), and (TV) are useful as immune 

response m^F*** due to their ability to induce cytokine biosynthesis and otherwise 

modulate fly immune Twapmaa when fldrrrmtstergd tn animala This makes the Compounds 

usefUl in the treatment of a variety of conditions such as viral diseases and tumors that are 
responsive to such changes in the mnmma response, 

20 The invention further provides pharmaceutical compositions containing the 

immune response modifying compounds, and methods of inducing cytokine biosynthesis 
in an animal, treating a viral infection in an aTrimal, and/or treating a neoplastic disease in 
an animal by administering a compound of Formula (I), (II), (HI), or (IV) to the animal. 
In addition, the invention provides methods of synthesizing the compounds of the 

25 invention and intermediates usefiil in the synthesis of these compounds. 
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Detailed Description nf the Invention 

As mentioned earlier, we have found certain compounds that induc e cytokine 
biosynthesis and modify the immimft response in animals. Such compounds arc 
represented by Formulas (I), (II), (EI), and (TV), as shown below, 

Tmid a zo qu inolf ne compounds of the invention, which have ether and aryl or 
aDcenyl functionality at the 1 -position are represented by Formula (I): 




wherein: X is -CHR 3 -, -CHRy*dkyl-, or-CHRa-aDcenyl-; 
Ri is selected fiom the group consisting of. 
-alkenyl; 
-aryl; 
-Rr-aiyU 

Ra is selected fiom die group consisting of: 
-hydrogen; 
-aBcyl; 
-aDcenyl; 
-aryl; 

-heteroaiyl; 
-heteiocyclyl; 
-alkyl-Y-aDcyl; 
-alky 1-Y- aDcenyl; 
-alkyl-Y-aryl; and 

-alkyl or aDcenyl substituted by one or more substituenls selected 
fiom fiie group consisting o£ 

-OH; 

-halogen; 
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-CO-NORjk 
-CO-Cuio aDcyl; 
-CO-O-Cwo aDcyl; 
5 -N 3 ; 

-heteroaiyl; 

-heterocyclyl; 

-CO-aiyi; and 
10 -COheteroaiyl; 

R* is aDcyl or alkenyl, both of which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or Cmo aDcyl; 
each Y is independently -O- or -S(0>w; 
IS n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
aDcyl, Cmo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a pharmaceutically acceptable salt thereof. 



20 



The invention also provides imidazoquinoline compounds that contain ether 
functionality at the 1 -position, where the ether containing substituent also contains an 
alkynyl group. These compounds are represented by structural formula (II): 




25 

wherein X is -CHR^-, -CHRralkyl-, or-<3E<raIkenyls 
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Rio is selected from the group consis ting c£ 
-H; 
-alkyl; 

-aflcenyl; and 
-aryl; 

S3 is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-aflcenyl; 
-aiyi; 

-heteroaryl; 
-hetexocyclyl; 
-alkyl-Y-aflcyl; 
-alkyl- Y-alkenyl; 
-alkyl-Y-aryl; and 

-alkyl or alkenyl substituted by one or more snbstituents selected 
from the group consisting of: 

-OH; 

-halogen; 

-CO-Cmo alkyl; 
-CCW>-Cj. 10 aIkyl; 
-N 3 ; " 
-aryl; 

-hctcroaiyl; 
-hetexocyclyl; 
-CO-aryl; and 
-CO-heteroaiyl; 

nis0to4; 

each Y is independently -<>- or -S(0>«-; 
each R3 is independently H or Cuo alkyl; and 
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each R present is independently selected from the group consisting of Cwo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoramethyl; 
s or a phannaceutically acceptable salt thereof 

The invention also includes tetrahydroimidazoquinoline compounds that bear an 
ether and aiyl or alkenyl containing substituent at the 1 -position. Such 
tetrahydroimidazoquinoline compounds are represented by Formula (HI): 



10 wherein: 




(HI) 



X is -CHR3-, -CHRralkyl-, or -CHRa-alkenyl-; 
Ri is selected from the group consisting of, 
aryl; 

alkenyl; and 

15 Rr*yU 

Ra is selected from the group consisting of: 
-hydrogen; 
-alkyl; 
-alkenyl; 

20 -aiyl; 

-heteroaryl; 

-heterocyclyl; 

-alkyl-Y-alkyl; 

-aUcyl-Y-aryl; 
25 - alkyl-Y- alkenyl; and 

-alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting of. 
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-OH; 
-halogen; 
-N(Ra)2;, 
-CO-N(R3)2; 

5 -CO-C,., 0 alkyl; 

-CO-O-CwoalkyI; 

-N 3 ; 

-axyl; 

-hotcroaiyl; 

1° -beterocyclyl; 

-CO-aryl; and 
-CO-heteroaryl; 

R4 is alkyl or alkenyl, both of which may be interrupted by one or more 
-O- groups; 

15 each H3 is independently Hot Cmo alkyl; 

each Y is independently -O- or -S(0)<w-; 
n is 0 to 4; and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo aUcoxy, hydroxy, halogen and trifluoromethyl; 
20 or a phannaceutically acceptable salt thereof 

An additional class of immune response modifying compounds of the invention are 
tetrahydroimidazoquinolinc compounds that have an ether containing substituent at the 1- 
position, where die ether containing substituent also contains an alkynyl group. These 
25 compounds arc represented by structural formula (IV): 
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wherein 




X-O— (CEb)i.i<r— C=CRio 



X is -CHR3-, -CHRa-alkyl-, or-CHR3-aIkenyls 
5 R 10 is selected from the group consisting o£ 

-H; 
-alkyl; 

-alkenyl; and 
-aiyl; 

10 R3 is selected from the group consisting o£ 

-hydrogen; 
-alkyl; 
-alkenyl; 
-aiyU 

IS- -heteroaryl; 

-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-aryi; 
-alkyl-Y- alkenyl; and 

20 - alkyl or alkenyl substituted by one or more substituents selected 

from the group consisting ofi 
-OH; 
-halogen; 

25 -CO-N(Ra)2; 

-CO-Ci-io alkyl; 
-CO-OCwo alkyl; 
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15 



20 



-Nj; 
-aryl; 

-heteroaryl; 

-heterocycryl; 

-CO-aryl; and 

-CWieteroaryl; 
each R3 is independently H or Cuo alkyl; 
each Y is independently -O- or - S(0)«-; 
11 is 0 to 4; and 

each R present is independently selected from the group consisting ofQ-io 
alkyL Q.10 alkoxy, hydroxy, halogen and triftuoiomethyl; 
or a pharmaceutically acceptable salt thereof 

Preparation of die Compounds 

Compounds of the invention can be prepared according to Reaction Scheme I 
where R, Rj, X and n are as defined above and R u is alkyl substituted by an aryl group 
wherein the aryl group may be unsubstimted or may be substituted or R n is substituted 
aryl with the proviso mat if R„ is substituted aryl at least one substitaent is a strong 
electron withdrawing group located ortho ozpom to the ether bond. 

Reaction Scheme I 

V-^ + Hal-R,, 





XI 

In Reaction Scheme I a 4-anuho-lff-inudazo[4^-c]quinolm- 1-yl alcohol of 
Formula X is alkylated with a faalide of Formula XI to provide a ll?-hmdazo[4,5- 
c]qumolm-4-amme of Formula XII which is a subgenus of Formula L The alcohol of 
25 Formula X is reacted with sodium hydride in a suitable solvent such as N.N- 

dimemylfbrmamide to form an aBcooride. The halide is then added to die reaction mixture. 
The reaction can be earned out at ambient temperature or with gentle heating (~50°Q if 
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desired Hie product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 

Many compounds of Formula X are known, see for example Gerster, U.S. Patent 
No. 4,689,338 and Geister et aL, U.S. Patent No. 5,605,899, the disclosures of which are 

5 incorporated by reference herein; others can readily be prepared using known synthetic 
routes, see for example, Andre et al, U.S. Patent No. 5,578,727; Gerster, U.S. Patent No. 
5,175,296; Nikolaidea et al., U.S. Patent No. 5,395,937; and Gerster et aL, U.S. Patent No. 
5,741,908, the disclosures of which are incorporated by reference herein. Many halides of 
Formula XI are commercially available; others can be readily prepared using known 

10 synthetic methods. 

Compounds of the invention can be prepared according to Reaction Scheme n 
where R, Ra, Ru, X and n are as defined above. 

In step (1) of Reaction Scheme II a Lff-imidazo[4,5-c]qumolin-l-yi alcohol of 
Formula XDI is alkylated with a halide of Formula XI to provide a Lff-imidazo[4,5- 

15 c]quinolin-l-yl ether of Formula XTV. The alcohol of Formula XIII is reacted with 

sodium hydride in a suitable solvent such as N,NKlimethylformamide or tetrahydro&ran 
to form an alkoxide. The alkoxide is then combined with the halide Alternatively, the 
alcohol and the halide can be combined in a biphasic mixture of aqueous 50% sodium 
hydroxide and an inert solvent such as dichloromethane in the presence of a phase transfer 

20 catalyst such as ben2yltrimethylammonium chloride.. The reaction can be carried out at 
ambient temperature. Many compounds of Formula Xm are known, see for example, 
Gerster, U.S. Patent 4,689,338; others can readily be prepared using known synthetic 
routes, see for example, Gerster et aL, U.S. Patent No. 5,605,899 and Gerster, UJS. Patent 
No. 5,175,296. 

25 In step (2) of Reaction Scheme II a Lff-imidazo[4,5-c]quinolin-l -yl ether of 

Formula XIV is oxidized to provide a Lff-imidazo[4^-c]quinoline-5N-oxide of Formula 
XV using a conventional oxidizing agent capable of forming N-oxides, Preferably a 
solution of a compound of Formula XIV in a suitable solvent such as chloroform or 
dichloromethane is oxidized using 3-chloroperoxybenzoic acid at ambient temperature. 

30 In step (3) of Reaction Scheme II a lif-iinidazo[4,5-c]quinolme-5N-oxide of 

Formula XV is animated to provide a l^-imidazo[4,5^]quinolin-4-amine of Formula XII 
which is a subgenus of Formula! Step (3) involves (i) reacting a compound of Formula , 

10 
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XV wife an acylating agent and then (ii) reactmg the product with an aminatmg agent 
Part (i) of step (3) involves reacting an N-oxide of Formula XV with an acylating agent 
Suitable acylating agents include alkyl- or arylsulfbnyl chlorides (e.g., benezenesulfonyl 
chloride, metfaanesulfbnyl chloride, p-toluenesulfonyl chloride). Arylsulfonyl chlorides 
are preferred. Pam-toluenesulfonyl chloride is most preferred. Part (ii) of step (3) 
involves reacting the product of part (0 with an excess of an aminatmg agent Suitable 
aminatmg agents include ammonia (e.g., in the form of ammonium hydroxide) and 
ammonium salts (e.g., ammonium carbonate, ammonium bicarbonate, ammonium 
phosphate). Ammonium hydroxide is preferred. The reaction is preferably carried out by 
dissolving the N-oxide of Formula XV in an inert solvent such as dmMoromethane, adding 
the animating agent to the solution, and then slowly adding me acylating agent The 
product or a pharmaceutical acceptable salt thereof can be isolated using conventional 
methods. 

Alternatively, step (3) may be carried out by (i) reactmg an N-oxide of Formula 
15 XV wim an isocyanate and then (n}h^ Part (I) involves 

reactmg the N-oxide with an isocyanate wherein the isocyanato group is bonded to a 
carbonyl group. Preferred isocyanates include tachloroacetyl isocyanato and aroyl 
isocyanates such aa benzoyl isocyanato. The reaction of the isocyanate with the N-oxide is 
carried out under substantially anhydrous conditions by adding the isocyanate to a solution 
20 of the N-oxide man inert solvent such as chloroform ordicUoiomemane. Part<ii) 

involves hydrolysis of the product from part (I). The hydrolysis can be carried out by 
conventional methods such as heating in the presence of water or a lower alkanol 
optionally m the presence of a catalyst such as an alkah metal by<iroxide or lower 
alkoxide. The product or a pharmaceutically acceptable salt thereof can be isolated using 
25 conventional methods. 
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5 Compounds of Formula I wherein R, X and n are as defined above andRj is an 

optionally substituted phenyl can be prepared according to Reaction Scheme III where m 
is 0 to 3 and each R' is independently selected from the group consisting of alkyU aOcoxy, 
alkylthio, haloalkyl, haloaflcoxy, haloalkylthio, halogen, nitro, mercapto, cyano, carborcy, 
fbtrayl, tayU aiyiaxy, aryWrio, arylalknxy, aiylaDcyithio, heteroaiyl, heteroaryloxy, 

10 heteroaiylthio, heteroaiylalkoxy, heteroaiylalkylthio, amino, alkylamino, dialkyiamino, 
heterocydyl, hetaocycloalkyl, aDcylcarbonyl, alkenylcarbonyl, arylcaibonyl, 
alkoxycarbonyl, haloaScylcarbonyl, haloaDcoxycarbonyl, aUcylthiocarbonyl, 
aryloxycarbonylt aflcanoyloxy, alkanoyhhio, aTtamoylamino, axoyloxy and aroylamino. 
In Reaction Scheme m a A- amfno -i H-h™A*™[d ^]qnmn\™-\ -yl alcohol of 

IS Formula X is condensed with a phenol of Formula XVI to provide a Lff-imidazo[4,5- 
c]quinolin-4*mme of Formula XVII which is a subgenus of Formula L Preferably, a 
solution of a compound of Formula X and the phenol in a suitable solvent such as N,N- 
dimethylf ormamide is treated with diethyl azodicarboocylate and triphenylphosphine at 
ambient temperature. The product or apharmaceudcally acceptable salt thereof can be 

20 is ol ated using conventional methods. 
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Reaction Scheme m 




5 

Compounds of the invention can also be prepared according to Reaction Scheme 
IV where R, R2, Ri u X and n are as defined above. 

In step (1) of Reaction Scheme IV the hydroxy group of a lH-imidazo[4,5- 
c]qirinolin-l-yl alcohol of Formula XHI is protected with a benzyl group. The alcohol of 
1 0 Formula XDI is reacted with sodium hydride in a suitable solvent such as N,N- 

dimcthylformamide to form an alkoxide. The alkoxide is then alkylated with benzyl 
bromide to provide a compound of Formula XVEL Hie reaction can be carried out at 
ambient temperature. 

Instep (2) of Reaction Scheme IV a compound of Formula XVHI is oxidized using 
IS the method of step (2) of Reaction Scheme II to provide a l^-imidazo[4^-c]quinoline- 
5N-oxide of Formula XDC 

In step (3) of Reaction Scheme IV a lff-irmdazo[4,5^]quiiioline-5N-oxide of 
Formula XDC is chlorinated to provide a 4^Uoro-lif-imidazo[4^^]quinoline of Formula 
XX. Preferably a solution of a compound of Formula XIX in a suitable solvent such as 
20 toluene is treated with phosphorous oxychloride at ambient temperature. 

In step (4) of Reaction Scheme IV a 4^cm>-lif-imidazo[4,5^]qirinoline of 
Formula XX is reacted with phenol to provide a 4-phenoxy-lff-imidazo[4 t 5-c]quinoIine of 
For mu la XXL The phenol is reacted with sodium hydride in a suitable solvent such as 
diglyme to form a phenoxide. The phenoxide is then reacted at an elevated temperature 
25 with a compound of Formula XX 

In step (5) of Reaction Scheme IV the benzyl protecting group is removed from a 
compound of Formula XXI to provide a 4^henoxy-li^imidazo[4,5^]quinolin-l-yl 
alcohol of Formula XXEL The reaction is preferably carried out by adding txiflic acid in a 

13 
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controlled fashion to a solution of a compound of Formula XXI in a suitable solvent such 
as dichloromethane at ambient temperature. 

In step (6) of Reaction Scheme IV a 4-phenoxy-l#imidazo[4,5^ 
alcohol of Formula XXH is alkylated with a halide of Hal-Ru to provide a 4-phenoxy-LH"- 

5 imidazo[4^]quinolin-l-yl ether of Formula XXHL The aflcoxide of a compound of 
Formula XXII is formed by adding the alcohol to a triphasic mixture of aqueous 50% 
sodium hydroxide and an inert solvent such as dichloromethane in the presence of a phase 
transfer catalyst such as benzyltnmethlammomum chloride. The alkoxide is then 
alkylated. The reaction can be carried out at ambient temperature. 

10 In step (7) of Reaction Scheme IV a 4-phenoxy- li/-imidazo[4 t 5--c]quinolm- 1 -yl 

ether of Formula XXm is animated to provide a Uy-nriidfl/o^^^q^oliiH^irniTie of 
Formula XII which is a subgenus of Formula L The reaction can be carried out by 
combining a compound of Formula XXm with ammonium acetate and heating the 
resulting mixture at -15 0°C. The product or a pharmaceutical^ acceptable salt thereof can 

15 be isolated using conventional methods. 
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Reaction Scheme IV 




Tetrahydrohmdazoquinolmea of the invention can bo prepared accordmg to 
Reaction Scheme V where R, R* R„, X and n are as defined above. 

m Reaction Scheme V a 4-annno^,8 > 9-tetrahydr^^ 
yl alcohol of Fonnula XXIV is alkylated with a halide of Formula XT to provide a 6,7,8,9- 
tetrahydro-ltf-inn^ of Formula XXV which is a subgenus of 

15 
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- Formula EL The alcohol of Formula XXIV is reacted with sodium hydride in a suitable 
solvent such as N,N-dimethylformamide to form an alkoxide. The aDcoxido is then 
combined with the halide. The reaction can be carried out at ambient temperature. The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
5 methods. 

Many tetrahydro-Lff-inri^ of Formula XXIV are known, see 

for example, NDcolaides et aL, UJS. Patent No. 5,352,784; others can be prepared using 
known synthetic methods, sec for example, Lindstrom, U.S. Patent No. 5,693,81 1; the 
disclosures of which are incorporated by reference herein. 

10 

Reaction Scheme V 




XXIV XI XXV R l1 



Compounds of the invention can also be prepared according to Reaction Scheme 
15 VI where R,Ri,R2,X and n are as defined above. 

In step (1) of Reaction Scheme VI a 4<hloro-3- n itroq ui nolme of Formula XXVI is 
reacted with an amine of Formula R1-O-X-NH2 to provide a 3-nitn>qumolm4-ainme of 
Formula XXVH The reaction can be carried out by adding the amine to a solution of a 
compound of Formula XXVI in a suitable solvent such as chloroform or dichloromethane 
20 and optionally heating. Many quinolines of Formula XXVI are known compounds (see 
for example, U.S. Patent 4,689,338 and references cited therein). 

In step (2) of Reaction Scheme VI a 3 -nitroquinolin-4-amine of Formula XXVII is 
reduced to provide a quinoline-3,4-diamine of Formula XXVIIL Preferably, the reduction 
is carried out using a conventional hetero geneous hydrogenation catalyst such as platinum 
25 cm carbon or palladium on carbon. The reaction can conveniently be carried out on a Pair 
apparatus in a suitable solvent such as isopropyl alcohol or preferably toluene. 
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M step (3) of Reaction Scheme VI a qdnoline-3 > 4-diamme of Formula XXVIII is 
reacted with a caxboxylic acid or an equivalent thereof to provide a lf?-imidazo[4,5- 
c]quinoliae of Formula XXDC Suitable equivalents to caxboxylic acid include orthoesters, 
and 1,1-dialkoxyaIkyl alkanoates. The caxboxylic acid or equivalent is selected such that 

5 it will provide the desired Ra substituent in a compound of Formula XXDC For "example, 
triethyl orthofonnate will provide a compound where Ra is hydrogen and triethyl 
orthoacetate will provide a compound where Rj is methyl The reaction can be run in the 
absence of solvent or in an inert solvent such as toluene. The reaction is run with 
sufficient heating to drive off any alcohol or water formed as a byproduct of the reaction. 

1 0 Optionally a catalyst such as pyridine hydrochloride can be included. 

Alternatively, step (3) can be carried out by (i) reacting the j*™™™* of Formula 
XXVm with an acyl halide of Formula RaC(0)Cl and then (ii) cyclizing. hi part (i) the 
acyl halide is added to a solution of the diamine in a suitable solvent such as acetonitrile, 
pyridine or dichloromethane. The reaction can be earned out at ambient temperature. In 

1 5 part (ii) the product of part (0 is heated in an alcoholic solvent in the presence of a base. 
Preferably the product of part (i) is refluxed in ethanol in the presence of an excess of 
triethylamine or heated with mefhanolic ammonia. Alternatively, if step (i) has been run 
in pyridine, step (Ii) can be carried out by heating the reaction mixture after analysis 
indicates that step (Q is complete. 

20 In step (4) of Reaction Scheme VI a Uf-imidazo[4,S-c]quinoline of Formula XXDC 

is oxidized using the method of step (2) of Reaction Scheme II to provide a Iff- 
imidazo[4,5^]quinoline-5N-oxide of Formula XXX 

In step (5) of Reaction Scheme VI a Uf-inuda2»[4,5^]quinoline»5N-oxide of 
Formula XXX is animated using the method of step (3) of Reaction Scheme II to provide a 

25 lH-imidazo[4,5^]quinolin-4-anixae of Formula L 
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Reaction Scheme VI 




\ 



XXVI XXVI! ? XXVIII f 



| 0) 




5 Compounds of the invention can be prepared according to Reaction Scheme VII 

where R, Ra, X and n are as defined above and Ru is an aryl group which may be 
unsubstxtuted or substituted as defined above. 

In step (1) of Reaction Scheme VII a lif-imida2o[4^c]qumolin-l -yl alcohol of 
Formula Xm is alkylated with a halide of Formula XXXI to provide a 1/f-imidazo [4,5- 
10 c]quinolin-l-yl ether of Formula XXXH The compound of Formula Xm and the halide 
of Formula XXXI axe combined in a triphasic mixture of 50% aqueous sodium hydroxide 
and a suitable solvent such as dichloromethane in the presence of a phase transfer catalyst 
such as benzyHrimethylammomum chloride. The reaction can be run at ambient 
to 1 1 ipcr atu t e« 

15 In step (2) of Reaction Scheme VII a liT-imida2o[4,5-c]quinoline of Formula 

XXXII is oxidized using the method of step (2) of Reaction Scheme II to provide a Lff- 
imidazo[4,5^]qumolme-5N-oxide of Formula XXXEL 

In step (3) of Reaction Scheme VH a lif-imidazo[4,5-c]quinolme--5N-oride of 
Formula XXXm is reacted with trichloroacetyl isocyanate to provide a Lff4midazo[4,5- 

20 c]quinolin-4-yl trichloroacetamide of Formula XXXIV. Preferably the isocyanate is added 
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in a controlled fashion at ambient temperature to a solution of the 5N-oodde in a suitable 
solvent such as dichlorometbane. 

In step (4) of Reaction Scheme VII a l/r"-hrn'dazo[4,5^]quinolm-4-yl 
trichloioacetamide of Formula XXXIV is hydrolyzed to provide a Lff-imidazo[4,5- 
c]o^olm^amme of Formula XXXV which is a subgenus of Formula IL Hie hydrolysis 
can be carried out by conventional methods, preferably by treating a solution of a 
compound of Formula XXXIV in methanol with sodium methoxide. 

In step (5) of Reaction Scheme VII lH-inu^o[4^]quinoHn-4-amiae of 
Formula XXXV is coupled with a halide of formula Hal-Ri 2 using a transition metal 
catalyst to provide a lif-imid^[4,5^]qumoIm^amine of Formula XXXVI which is a 
subgenus of Formula IL Preferably a compound of Formula XXXV is combined with the 
halide in the presence of copper (1) iodide, m\mlombis(triphenyIphos^ 
and excess triethylamine in a suitable solvent such as N^-Khmethylforroamide or 
acetomtrile. The reaction is preferably carried out at an elevated temperature (60-80°C). 
The product or a pharmaceuticaHy acceptable salt thereof can be isolated using 
conventional methods. 
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Reaction Scheme VH 
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Compounds of the invention can be prepare d according to Reaction Scheme Vm 
where R, R* Ru, X and n are as defined above and BOC is ferf-butoxycarbonyl. 
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to step (I) of Reaction Scheme VIE the amino group of a lif-imidazo[4,5- 
c]qumolm-4-amine of Formula XXXV is protected with two tert-butoxycarbonyl gronps. 
A compound of Formula XXXV is combined with di-terr-butyl dicarbonate in a suitable 
solvent such as N^4hnetirylformamide in the presence of 4^dimeftylammo)pyridme 
5 and triethylamine. The reaction is carried out at an elevated temperature (80-85°C). 

In step (2) of Reaction Scheme VIE a protected lff-mndazo[4>c]qainolm-4- 
amine of Formula XXXVII is coupled wim a halide of formula Hal-Ru using a transition 
metal catalyst to provide a protected Uf-hnid^[4,5^]o^lm4-amme of Formula 
XXXVm. Preferably a compound of Formula XXXVII is combined with the halide in the 
10 presence of copper CO iodide, tfcMorobk(trh>n^ and excess 

ta'e%lamine in a suitable solvent such as N^-^ethylronnamide or acctomtrile. The 
reaction can be carried out at ambient temperature or at an elevated temperature (40-80°Q. 

In step (3) of Reaction Scheme Vffl the protecting groups are removed by 
hydrolysis under acidic conditions to provide a l^-imidazo[4,5^]qumolm^amine of 
15 Formula XXXVI which is a subgenus of Formula IL Preferably a compound of Formula 
XXXVin is treated wimtrifluoroacctic acid in a suitable solvent such as dicMoromemane. 
The reaction can be run at ambient temperature or at a reduced temperature (0°C). The 
product or a pharmaceutical^ acceptable salt thereof can be isolated using conventional 
methods. 

20 In step (4) of Reaction Scheme Vm the alkyne bond of a protected 1B- 

hnidazo[4,5^]qumoIin-4-amine of Formula XXXVm is reduced to provide a protected 
l/f-inuda2»[4^]qumohn^amine of Formula XXXDC Prefeiably, me reduction is 
carried out using a conventional heterogeneous bydrogentation catalyst such as platinum 
oxide, platinum on carbon or palladium on carbon. The reaction can conveniently be 

25 carried out on a Parr apparatus in a suitable solvent such as methanol 

La step (5) of Reaction Scheme VTA the protecting groups of a compound of 
Formula XXXIX are removed in the same manner as in step (3) to provide a \H- 
irmdazo[4^]q^nnolin-4-amine of Formula XL which is a subgenus of Formula L The 
product or a pharmaceutical!/ acceptable salt thereof can be isolated using conventional 

30 methods. 
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Reaction Scheme Vm 




Compounds of the invention can be prepared according to Reaction Scheme DC 
5 where R 9 R2, R12* X and n are as defined above and CBZ is benzyioxycarbonyL 
In step (1) of Reaction Scheme IX the amino group of a Lff-imidazo[4,5- 
c]quinoIizb4-aznxDe of Formula XXXV is protected with benzyloxycaibonyl groups. A 
compound of Formula XXXV is combined with dibenzyl dicaibonate in a suitable solvent 
such as N,N-dimethylfbnnamide. The reaction can be carried out at ambient temperature 
10 or with mild heating (40°C). 

In step (2) of Reaction Scheme DC a protected lJf-imidazo[4,5^]qudnoIm^amine 
of Formula XII is coupled with a halide of formula Hal-Ru using a transition metal 
catalyst to provide a protected li^imidazo[4,5^]quinolin-4-amine of Formula XLIL 
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Preferably a compound of Formula XU is combined with the halide in the presence of 
copper CO iodide, dicUorobis(triplieiiylpto and excess triethylamine 

in a suitable solvent such as N,N-dimcthylfonnaimde or acetomtrile. The reaction can be 
carried out at ambient temperature or at an elevated temperature (40-80°C). 

5 In step (3) of Reaction Scheme DC flic protecting groups are removed by hydrolysis 

to provide a lfT-imidazo[4^]quinolin-4-amine of Formula XXXVI which is a subgenus 
of Formula IL Preferably a compound of Formula XIII is treated with sodium methoride 
in a suitable solvent such as methanol. The reaction can be run at ambient temperature. 
The product or a pharmaceutical!/ acceptable salt thereof can be isolated using 

10 conventional methods. 

In step (4) of Reaction Scheme DC the protecting groups of a compound of 
Formula XLII are removed by hydrogenolysis and the alkyne bond is reduced to provide a 
Lff-imidazot4 1 5^]quinolinr4-amine of Formula XL which is a subgenus of Formula L 
Preferably, the hydrogenolysis/reduction is carried out using palladium hydroxide on 

IS carbon. The reaction can conveniently be carried out on a Parr apparatus in a suitable 

solvent such as methanol The product or a pharmaceutical^ acceptable salt thereof can be 
isolated using conventional methods. 
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5 Compounds of the invention can be prepared according to Reaction Scheme X 

where R,Ri,Ra,X and n are as defined above. 

In step (1) of Reaction Scheme X a 2,4-dichlon>3 -nitroquinoline of Formula XLDI 
is reacted with an amine of Formula Ri-O-X-NHa to provide a 2^hloro-3-nitrcKpiinolin-4- 
anaine of Formula XLIV. The reaction can be carried out by adding the amine to a 
1 0 solution of a compound of Formula XLDI in a suitable solvent such as chloroform or 

dichlonanethane and optionally heating. Many quinolines of Formula " XT ITT are known or 
can be prepared using known synthetic methods (see for example, Andre etaL, U.S. Patent 
No. 4,988,815 and references cited therein). 
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10 



In step (2) of Reaction Scheme X a 2^Uom-3-nitroqumoIin-4-amine of Fonnula 
XLIV is reduced using the method of step (2) in Reaction Scheme VI to provide a 2- 
chloroqumolme-3,4-diamine of Fonnula XLV. 

In step (3) of Reaction Scheme X a 2^Uo ro q^l me -3,4^mine of Fonnula 
XLViscycIized using me method of step (3)mReaction&^ to provide a 4- 
chIorchlif-inna^[4^^]qumoIme of Fonnula XLVL 

In step (4) of Reaction Scheme X a ^hloro-l^-imio^^^qumoline of 
Formula XLVI is animated to provide a l^-irmto^Ja^Iin-t^nrine of Formula L 
Ihe reaction is earned oat by heating (e. fc 125-175"C) a compound of Fonnula XLVI 
andwpmssm^mas^mactamtheT 

The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 



IS 



Reaction Scheme X 





(3) 




Compounds of the invention can be pnqmiedacconh^ to Reaction Scheme XI 
where- R, Rj, Fa, X and n are as defined above. 
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In Reaction Scheme XI a li/'imidazo[4,5^]quinolm^airdnc of Fonnula XLVII is 
alkylated with a halide of Fonnula XLVm to provide a li?-imida2o[4,5K:]qumolin-4- 
amino of Formula L The compound of Formula XLVH is reacted with sodium hydride in 
a suitable solvent such as N^-dime%Lfbrmamide, The halide is then added to the 
5 reaction mixture. The reaction can be carried out at an elevated temperature (~100°C). 
Alkylation occurs at both the Nl and the N3 nitrogens; however, the desired 1 -isomer can 
be readily separated from the 3-isomer using conventional techniques such as column 
chromatography and reciystallization. 

Many lif-mridazo[4,5^]quinolin-4-ainines of Fonnula XLVH axe known; others 
1 0 may be prepared using known synthetic methods, see for example, Gerster, U.S. Patent 
No. 5,756,747 and the references cited therein. 

Reaction Scheme XI 



15 




Compounds of the invention can be prepared according to Reaction S ch e me XII 
where R, Ri Ra,X and n are as defined above. 

In step (1) of Reaction Scheme XII a 4-nitrotetra2»lo[l,5^]qumolin-5-ol of 
20 Fonnula XLDC is chlorinated to provide a 5-chIoro-4-mtrotetrazoIo[l ^-a]quinoline of 
Formula L, Conventional chlorinating agents can be used. Preferably the reaction is 
carried out using phosphorus oxychloride in a suitable solvent such as N,N- 
dhnetbylfbrmamide. 4-Nitrotetrazolo[l ,5-a]qumolin-5-ols of Formula XLDC are known or 
can be prepared using known synthetic methods (see for example, Gerster, et aL, U.S. 
25 Patent No. 5,741,908 and references cited therein). 

In step (2) of Reaction Scheme XII a 5-chloro-4-nitrotetrazolo[l ,5-a]quinolino of 
Fonnula L is reacted with an amine of Formula R1-O-X-NH2 to provide a 4- 
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nitrotBtrazolo[l,5-a]qTiinolin-5-amine of Formula LL The reaction can be carried out by 
adding the amine to a solution of a compound of Formula L in a suitable solvent such as 
dichloromethane in the presence of triethylanrine. 

In step (3) of Reaction Scheme XII a 4-nitrotetrazolo[l^-a]q^oUxi-5-amine of 

5 Formula II is reduced using the method of step (2) in Reaction Scheme VI to provide a 
tetra2olo[l,5^]quinolin^,5-diaminc of Formula UL 

In step (4 ) of Reaction Scheme XII a tetrazolo[l^]qiunoli2^,5-Kiiamine of 
Formula LE is cyclized using the method of step (3) in Reaction Scheme VI to provide a 
6ff-imidazo[4,5^]totia2olotl^]qumoIine of Formula L UL 

10 In step (5) of Reaction Scheme XII a ^-kmdazo^^^tetrazolotl^^quinoliM 

of Formula LIS is reduced to provide a lif-imidazo[4,5-c]qumolin- 4-amine of Formula I 
Step (5) involves (i) reacting a compound of Formula LIS with triphenylphosphine and 
then (ii) hydrolyzing. Part® can be carried out by combining a compound of Formula 
Lm with triphenylphosphine in a suitable solvent such as 1 ,2-dichlorobenzene and 

IS heating. Part (ii) involves hydrolysis of the product from part (i). The hydrolysis can be 
carried out by conventional methods such as hotting in the presence of water or a lower 
alkanol optionally in the presence of a catalyst such as an alkali metal hydroxide or lower 
aHcoxide. The product or a pharmaceutical^ acceptable salt thereof can be isolated using 
conventional methods. 

20 
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Compounds of the invention can be prepared according to Reaction Scheme Xm 
where R,Ra,Ri2,X and n are as defined above. 
10 In step (1) of Reaction Scheme Xm a l^-inddazo[4,5^]quinolin-l-yl ether of 

Formula XXXII is coupled with a halide of Formula Hal-R u using the method of step (5) 
in Reaction Scheme VII to provide a LfiT-imidazo [4,5^]qurnoIin- 1 -yl ether of Formula 
UV. 

In step (2) of Reaction Scheme Xm a Lff-imidazo[4,5-c]quinolin-l-yl ether of 
IS Formula UV is oxidized using the method of step (2) in Reaction Scheme II to provide a 
li^imida2o[4,5^]quinolino-5N-oxide of Formula LV. 

In step (3) of Reaction Scheme Xm a l^-imidazo[4,5^]qpinolme-5NK)xide of 
Formula LV is animated using the method of step (3) in Reaction Scheme II to provide a 
Lff-imidazo[4^^]quinolin-4-amine of Formula XXXVI which is a subgenus of Formula 
20 EL The product or a pharmaceutical^ acceptable salt thereof can be is olated using 
conventional methods. 
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Reaction Scheme XHT 




XXXVI 
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Compounds of the invention can be prepared according to Reaction Scheme XIV 
where R,Ra.Ria,X and n axe as defined above. 

In step (1) of Reaction Scheme XIV the alkyne bond of a lJy-hnidazo[4,5- 
c]quinolin-l-yl ether of Formula UV is reduced using the method of step (4) of Reaction 
Scheme VIE to provide a l^-inndazo^.^o^molin-l-yl ether of Formula LVL 

In step (2) of Reaction Scheme XIV a IJf-hnidazo[4^]quinolin-l-yl ether of 
FonanlaLVI is oxidized us^ 
lJy-hnidaro[4,5^]qumohne-5N-<»dde ofFormula LVH 

In step (3) of Reaction Scheme XIV a lJ7-rinidaMt4,5^]qumolrne-5N-<^ of 
FonmilaLVnisammatBdushtgttomet^ 

l#-unidazo[4,5*]quir*^^ ofFormula XL which is a subgenus ofFormula L The 
product or a pharmaceutically acceptable salt thereof can be isolated using conventional 
methods. 
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Reaction Scheme XIV 




XL 



0) 


















? 







10 



15 



Tetrahydroinudazoquinolines of the invention can be prepared according to 
Reaction Scheme XV where R, Ra, Ru, X and n are as defined above. 

Txl step (1) of Reaction Scheme XV a 4-amino^J,8>tetrahydro-l^-m 
c]qmnoBn-l-yl alcohol of Formula XXIV is alkylated using fee method described in 
Reaction Scheme V with a halide of Formula Hal-<CHa)uio-CH^H to provide a 6,7, 8,9- 
tetEalqrdzo-l£r-ixnidazo[4^-c]qum of Formula LVm which is a subgenus of 

Formula IV. 

In step (2) of Reaction Scheme XV a 6,7,8^-tBtrahydro-liT-imidazo[4> 
c]qumolin-4-amine of Formula LVm is coupled using the method of step (5) of Reaction 
Scheme VII with a halide of Formula Hal-R u to provide a 6,7,8^-tetrahydro-Lff- 
imidazo[4^]quinolin-4-amme of Formula LK which is a subgenus of Formula IV. The 
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product or a pharrnaceutically acceptable salt thereof can be isolated using conventional 
methods. 



Reaction Scheme XV 

5 




Compounds of the invention can he prepared according to Reaction Scheme XVI 
where R,R U R2,X and nam as defined above. 

10 In step (1) of Reaction Scheme XVI a 2,4-dihydraty-3-nitn>-€ > 7,8^- 

tetrayhydroqainoKne of Formula IX is chlorinated to provide a 2,4-dichIoro-3-nirro- 
6 J,8^tetrayhymt>quinolme of Formula LXL Conventional chlorinating agents can be 
used. Preferably the reaction is carried out by ambining a compound of Formula LX 
with phosphorous oxychloride and then heating (55-6"5°C). Compounds of Formula IX 

15 are known ot can be prepared using known synthetic methods (see for example Nikolaides 
et aL. U.S. Patent 5,352,784 and references rated merein). 

In step (2) of Reaction Scheme XVI a 2,4^cMoro-3-mtro-6,7,8,9- 
tetrayfaydroqumolme of Formula LXI is reacted with an amme of Formula R,-0-X-NH 2 to 
provide a 2^oro-3-ru^ro^,7,8^-tetrahydroqumom^ of Formula LXIL The 

20 reaction can be carried out by adding the amine to a solution crfa cornpound of Formula 
LXI in a suitable solvent such as N^-Kiimethyl&rrnarmde and heating (55-6"5°C). 

m step (3) of Reaction Scheme XVI a 2s&loro-3-mtro^J,8>-tetrahy 
4-amine of Formula IXII is reacted with phenol using the method of step (4) of Reaction 
Scheme IV to provide a 2i)henoxy-3-mtro^,7,8,9-tet^ of Formula 

25 LXHL 
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In step (4) of Reaction Scheme XVI a 2-phenoxy-3-nitro-6 f 7,8,9- 
tetnhydroquinolin^-ainme of Formula LXm is reduced using the method of step (2) of 
Reaction Scheme VI to provide a 2-phenoxy^,7,8,9-tetrabydto of 
Formula LXIV. 

5 In step (5) of Reaction Scheme XVI a 2i3henoxy^,7,8^4etialtydroqumolin-3,4- 

diamine of Formula LXIV is cyclized using the method of step (3) of Reaction Scheme VI 
to provide a 4-phenoxy-6 t 7 f 8,9-tetadiydro-lfto of Formula LXV. 

In step (6) of Reaction Scheme XVI a ^henoxy^J.S^-tBtrahydro-lif- 
imidazo[4,5-c]quinoIine of Formula LXV is amisated using the method of step (7) of 
10 Reaction Scheme IV to provide a 6,7,8,9-tetrahydro-ltf-imi^^ 
of Formula EL 
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Reaction Scheme XVI 




The invention also provides novel compounds useful as intermediates in the 
synthesis of fee compounds of Formulas (I), (II), (HI), and (IV). These intermediate 
compounds have the structural Formulas (V) - (K), described in more detail below. 
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One class of intermediate compounds has formula (V): 

If 




(V) 

wherein ' X is -CHR3-, -CHRraBcyl-, or -CHR 3 -aIkcnyls 
S Ri is selected from die group consisting of: 

-aiyi; 

-alkcnyl; 
-Rr-axyl;and 
-(CH^Mor-CsC-Rio ; 
10 Ri is selected from the group consisting o£ 

-hydrogen; 
-alkyl; 
-alkenyi; 
-aiyl; 

15 -heteroatyl; 

-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y- alkenyi; 
-olkyl-Y-axyl; and 

20 -alkyl or alkenyi substituted by one or more substxtuents selected 

from the group consisting of: 
-OH; 
■ halo gen; 

■CO-C1.10 alkyl; 
■CO-O-Cuo alkyl; 
-N 3 ; 
-aiyl; 
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-heteroaryl; 
-heterocyclyl; 

-CO-aryl; and v 
-CO-heteroaryl; 

R< is alkyl or alkenyl, which may be mtarn^byoneormore 
-O- groups; 

each Rj is independently H or Cj. 10 alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and atyh 

each Y is independenfly -O- or-S(0)<w; 

nis0to4;and 

each R present is independently selected from the group consisting of C,. J0 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluorometbyl; 
or a pharniaceuticauy acceptable salt thereof. 

Another class of intermediates are inudazc^line^phenoxy compounds of 
formula (VI): 




(VI) 



20 



X is -CHRi-, -CHRralkyI-, or-CHRj-alkenyl-; 
Ri is selected from the group consisting o£ 
-aryl; 
-alkenyl; 
-Rr-aryl; and 

25 -<Ciy wo -C8C-R,o ; 

Ra is selected from the group consisting or 
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-hydrogen; 
-alkyl; 

-aDconyl; N 
-axyU 

5 -iatwoaiyl; 

-hetaocyclyl; 

-alkyl-Y-alkyl; 
alkyl-Y-alkeiryi; 
aDcyl- Y-aryl; and 

10 - alkyl or alkenyl substituted by one or more substituents selected 

from i ho gjPPUp C QD8 is ti n g o£ 
-OH; 
-halogen; 

15 -CO-N(R3)j; 

-CO-Cwo alkyl; 
-CO-O-Ci-io alkyl; 
-N 3 ; 

-aryl; 

20 -heteroaiyl; 

-heterocyclyl; 
-CO-aiyijand 
-CO-hetexoaxyl; 

R4 is alkyl or alkenyl, both of which may be interrupted by one or more 
25 -O- groups; 

each Rj is independently H or C M0 aDcyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aryl; 

each Y is independently -O- or -S(0)o-2-; 

nis0to4;and 

30 each R present is independently selected from the group consisting of Cmo 

alkyl, Cuo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a phannaceutically acceptable salt thereof! 
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Another class of intermediate compounds axe the imidazoquinoline-N-oxide 
compounds of formula (VII): 



5 




wherein X is -CHR3-, -OO^-allcyl-, or-CHR3-aIkenyls 
Ri is selected from the group consisting o£ 
-aryl; 
-alkenyl; 
-Rr-aryl; and 
-(CHOi-kt-CsC-Rjo; 
Ri is alkyl or alkenyl, both of which may be intemipted by one or more 
-O- groups; 

each Ba is independently H or C MQ alkyl; 

Rio is selected from the group consisting of H, alkyl, alkenyl and aryl; 
nis0to4;asd 

each R present is independently selected fix>m the group consisting of Ci. 
aOcyl, Cmo alkoxy, hydroxy, halogen and trifhioromeftyl; 
or a pharmaceutical^ acceptable salt thereof! 
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An additional class of intermediate compounds has the formula (VIII): 



N— (COOR 7 )2 




(vm) 



wherein X is -CHR3-. -CHR^-alkyl-, or -CHR 3 -aIk6nyi-; 
Ri is selected from the group consisting o£ 
-aryl; 

10 -alkenyl; 

-Rr-tuyi; and 

<CHa)i-io-C^>Rio; 
Rj is selected from the group consisting of: 

-hydrogen; 
15 -alkyl; 

-aBcenyl; 

-axyl; 

-heteroaryl; 
-heterocyclyl; 

20 -alkyl-Y-alkyl; 

-alkyl-Y- aBcenyl; 
-aUql-Y-aiyl; and 

- alkyl or alkenyl substituted by one or more substituents selected 



25 -OH; 

-halogen; 



38 



WO 02/46189 



PCT/US01/4d581 



-CO-Cwoalkyl; 
-CO-O-Cuoattyl; 

-N s ; 
-aiyl; 

-heteroaryl; 
-heterocyclyl; 
-CO-aiyl; and 
-CO-heteroaryl; 

R4 is alkyl or alkenyl, which may be interrupted by one or more 
-O- groups; 

each R3 is independently H or Cmo alkjd; 

Rid is selected fiom the group consisting of H, alkyl, alkenyl and aiyi; 
each Y is independently -O- or -S(0)o*s 
15 nis0to4; 

each R present is independently selected from the group consisting of C wo 

alkyl, Cmo alkoxy, hydroxy, halogen and trifluoromethjd; and 

R7 is tot-butyl or benzyl; 

or a pharmaceutical^ acceptable salt thereof! 



10 



20 



25 



A further class of intermediates are imida2»quinoline^-chloro compounds of fie 
formula (DQ 




wherein: Xis-CHRa-, -CHR3-aIkyl- f or -<m3-alkenyl-; 
Ri is selected from the group consisting o£ 
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aiyl; 
alkenyl; 

R4r-aryl; and x 
-<CH2)wo-C^H 
5 R3 is selected Scorn the group consisting of 

-hydrogen; 
-alkyi; 
-alkenyl; 
-ayl; 

10 -heteroaiyl; 

-heterocyclyl; 
-alkyl-Y-alkyl; 
-alky 1-Y- alkenyl; 
-alkyl-Y-aryl; and 

15 - alkyi or alkenyl substituted by one or more substituents selected 

from die group consisting of: 
-OH; 
-halogen; 

20 -CO-NCR^ 

-CO-Ci-io alkyi; 
-CO-O-Cwo alkyi; 

25 -heteroaiyl; 

-heterocyclyl; 
-CO-aryl; and 
-CO-heteraaiyl; 

R* is alkyi or alkenyl, which maybe interrupted by one or more 
30 -O- groups; 

each Ba is independently H or Cmo alkyi; 
each Y is independently -O- or «S(0)«-; 
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nis0to4;and 

each R present is independently selected fiom the groin; consisting of C wo 
alkyl, C wo alkoxy, hydroxy, halogen and trifluoromethyl; 
or a phamiaceutically acceptable salt thereof! 

As used herein, the terms "alkyl", "alkenyl" and the prefix "alk-" are inclusive of 
both straight chain and branched chain groups and of cyclic groups, i.e. cycloalkyl and 
cycloalkenyl. Unless otherwise specified, these groups contain from 1 to 20 carbon atoms, 
with alkenyl groups containing from 2 to 20 carbon atoms. Preferred groups have a total 
ofup to 10 carbon atoms. Cyclic groups can be monocyclic or polycyclic and preferably 
have from 3 to 10 ring carbon atoms. Exemplary cyclic groups include cyclopropyl, 
cyclopropybnefeyl, cyclopentyl, cyclohexyL cyclopropyhnemyL and adamantyL 

In addition, the alkyl and alkenyl portions of -X- groups can be imsubstitated or 
substituted by one or more substraients, which substxtuents are selected from the group 
consisting of alkyl, alkenyl, aryl, heteroaryl, heterocyclyl, arylalkyl, heteroarylalkyl, and 
heterocyclylalkyL 

The term "haloalkyl" is inclusive of groups that are substituted by one or more 
halogen atoms, mcludmgpcrfkorinated groups. This is also true of groups feat include 
fee prefix "halo-". Examples of suitable haloalkyl groups are chloromethyL 
20 trifluoromethyl, and the like. 

The term "aryl" as used herein includes carbocyclic aromatic rings or ring systems. 
Examples of aryl groups include phenyl, iiaphthyL biphenyL fluorenyl and indenyL The 
term "heteroaryr includes aromatic rings or ring systems that contain at least' one ring 
hetero atom (e.g., O, S, N). Suitable heteroaryl groups include furyk feienyL pyridyl, 
quinolinyl, isoquinolinyL indolyl, isomdolyl, triazolyl, pyrroryl, tetrazolyl, hnidazolyl, 



15 



25 



pyriimdmyl, benzhnidazofyL quinoxahnyl, benzofeiazolyl, napmhyridmyl, iscxazolyL 
isofeiazoryl, purinyl, qinnazolmyL and so on. 

"Heterocyclyr includes non-aromatic rings or ring systems feat contain at least 
30 one ring hetero atom (e.g., O, S, N) and includes all of the fully saturated and partially 
unsaturated derivatives of any of the above mentioned heteroaryl groups. Exemplary 
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heterocyclic groups include pyrrolidinyl, tetrahydrofuranyl, morpholinyl, thiomorpholinyl, 
piperidinyl, pipexazinyl, thiazolidinyl, imidazolidinyl, isothiazolidinyl, and the like. 

The aiyl, heteroaiyl, and heterocyclyl groups can be unsubstituted or substituted by 
one or more substituents independently selected from die group consisting of alky 1, • 

5 aUcoxy, alkylthio, haloalkyl, haloalkoxy, haloalkylthio, halogen, nitxo, hydroxy, mexcapto, 
cyano, caiboxy, fbrmyi, axyl, aryloxy, arylthio, aiylalkoxy, aiylalkylthio, heteroaiyl, 
heteroaryloxy, heteroarylthio, heteroarylaDcoxy, heteroaiylalkylthio, amino, aUcylamino, 
dialkylammo, heterocyclyl, heterocycloaBcyi, aBcylcaibonyl, aBcenylcarbonyl, 
aJkoxycaibonyl, haloalkylcaibonyi, haloalkoxycaibonyl, alkylthiocaxbonyl, arylcaxbonyl, 

10 heteroaiylcaibonyl, axyloxycarbonyl, heteroaryloxycarbonyl, aryKhiocarbonyl, 

heteroaiyKhiocaxbonyl, alkanoyloxy, alkanoyltirio, alkanoylanrino, aroyloxy, aroyWrio, 
aroylamino, alkylaminosulfbnyl, aDcylsulfonyl, azylsulfonyl, heteroarylsulfonyl, 
alkylcaxbonylamino, alkenylcarbonylaniino, aryicarbonylamino, aiylalkylcaxbonylamino, 
heteroaxylcaibonylamhio, heteroaiylalkylcaibonylamino, aBcylsulfbnylamino, 

IS alkenylsulfbnylamino, axylsulfbnylamino, axylalkylsulfbnylamino, 

heteroaiylsulfonylammo, heteroarylalkylsulfonylamino, alkylaminocarbonylamino, 
alkenylanunocaxbonylannno, aiylaxninocaibonylamino, arylalkylaminoc aib ony lamino, 
heteroaijiamiziocarbonylanuzio, hetexoaiylalkylaniinocarbonylaxnino, and, in the case of 
heterocyclyl, oxo. If any other groups are identified as being "substituted" or "optionally 

20 substituted" then those groups can also be substituted by one or more of die above 
enumerated substituents* 

Certain substituents are generally preferred. For example, Ri-aryl is a preferred R\ 
group and preferred Rio groups axe alkyl and aiyl, with phenyl or substituted phenyl being 
a preferred aryl group. Preferably no R substituents are present (i.e., n is 0). Preferred Ra 

23 groups include hydrogen, alkyl groups having 1 to 4 carbon atoms (Le., methyl, ethyl, 

propyl, isopropyl, n-butyl, sec-butyl, isobutyl, and cyclopropyhnethyl), methoxyetfayl, and 
ethoxymethyl. For substituted groups such as substituted alkyl or substituted axyl groups, 
preferred substituents include halogen, nitrite, nitro, caiboxy, methoxy, methyltbio, 
trifluoromethyl, and trifhoromethoxy. One or more of these preferred substituents, if 

30 present, can be present in die compounds of die invention in any combination. 
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The invention is inclusive of the compounds described herein in any of their 
pharmaceutical^ acceptable forms, including isomers (e.g., diastereomers and 
enantiomers), salts, solvates, polymorphs, and the like. In particular, if a compound is 
optically active, the invention specifically includes each of the compound's enantiomers as 
5 well as racemic mixtures of the enantiomers. 

Pforpaftwi tical Compositions and Biolopcal Activity 

Pharmaceutical compositions of the invention contain a therapeutically effective 
amount of a compound of the invention as described above in combination with a 

0 pharmaceutical^ acceptable carrier. 

The term "a therapeutically effective amount" means an amount of the compound 
sufficient to induce a therapeutic effect, such as cytokine induction, antitumor activity, 
and/or antiviral activity. Although the exact amount of active compound used in a 
pharmaceutical composition of the invention will vary according to factors known to those 

5 of skill in the art such as the physical and chemical nature of ftp compound, the nature of 
the carrier, and the intended dosing regimen, it is anticipated that fee compositions of the 
invention will contain sufficient active ingredient to provide a dose of about 1 OOng/kg to 
about 50mg/kg, preferably about lOjtg/kg to about 5mg/kg, of fee compound to fee 
subject Any of the conventional dosage forms may be used, such as tablets, lozenges, 

0 parenteral formulations, syrups, creams, ointments, aerosol formulations, transdermal 
patches, transntucosal patches and fee like. 

The compounds of fee invention can be administered as fee single therapeutic 
agent in fee treatment regimen, or fee compounds of fee invention may be administered in 
combination wife one another or wife other active agents, including additional immune 

5 response modifiers, antivirals, antibiotics, etc. 

The compounds of fee invention have been shown to induce fee production of 
certain cytokines in experiments performed according to the tests set forth below. These 
results i ndic at e feat fee compounds are useful as mmm^ response ^o4rSers feat can 
modulate fee immune response in a number of different ways, rendering them useful in fee 

0 treatment of a variety of disorders. 

Cytokines whose production may be induced by fee administration of compounds 
according to fee invention generally include interferon-a (IFN-a) and/or tumor necrosis 
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fector-cc (TNF-a) as well as certain interleukins QL). Cytokines whose biosynthesis may 
be induced by compounds of the invention include IFN-a, TNF-a, IL-1, EL-10 and 
IL-12, and a variety of other cytokines. Among other effects, these and other cytokines 
can inhibit virus production and tumor cell growth, making the compounds useful in the 

' 5 treatment of viral diseases and tumors. Accordingly, the invention provides a method of 
inducing cytokine biosynthesis in an animal comprising administering an effective amount 
of a compound or composition of the invention to the flrrfmnl 

Certain compounds of the invention have been found to preferentially induce the 
expression oflFN-a in a population of hematopoietic cells such as PBMCs (peripheral 

10 blood mononuclear cells) containing pDC2 cells (precursor dendritic cell-type 2) without 
concomitant production of significant levels of inflammatory cytokines. 

In addition to the ability to induce the production of cytokines, the compounds of 
the invention affect other aspects of the innate immune response. For example, natural 
killer cell activity may be stimulated, an effect ftat may be due to cytokine induction. The 

IS compounds may also activate macrophages, which in turn stimulate secretion of nitric 
oxide and the production of additional cytokines. Further, the compounds may cause 
proliferation and differentiation of B-lymphocytes. 

Compounds of the invention also have an effect on the acquired frnimmft response. 
For example, although there is not believed to be any direct effect on T cells or direct 

20 induction of T cell cytokines, the production of the T helper type 1 (Thl) cytokine IFN-7 
is induced indirectly and the production of the T helper type 2 (Th2) cytokines IL-4, IL-5 
and IL-13 are inhibited upon administration of the compounds. This activity means that 
the compounds are useful in the treatment of diseases where upregulation of the Thl 
response and/or downregulation of the Th2 response is desired. In view of the ability of 

25 compounds of the invention to inhibit the Th2 immune response, the compounds are 

expected to be useful in the treatment of atopic diseng^g, e.g., atopic dermatitis, asthma, 
allergy, allergic rhinitis; systemic lupus erythematosis; as a vaccine adjuvant for cell 
mediated immunity; and possibly as a treatment for recurrent fungal diseases and 
c hlamy di a. 

30 The immune response modifying effects of the compounds make them useful in 

the treatment of a wide variety of conditions. Because of their ability to induce the 
production of cytokines such as IFN-a and/or TNF-a, the compounds are particularly 
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useful in the treatment of viral diseases and tumor*. Thia immunomcdulatmg activity 
suggests that compounds of the invention are useful in treating diseases such as, but not 
limited to, viral diseases including genital warts; common warts; plantar warts; Hepatitis 
B; Hepatitis C; Herpes Simplex Virus Type I and Type II; molkscum contegtosum; 
variola, particularly variola major, rhmovhus; adenovirus; influenza; para-influenza; HIV; 
CMV; VZV; mtraepithelial neoplasias such as cervical intraepithelial neoplasia; human ' 
papillomavirus (HPV) and associated neoplasias; fungal diseases, e.g. Candida, aspergfllus 
and cryptococcal meningitis; neoplastic diseases, e.g., basal cell carcinoma, hairy cell 
leukemia, Kaposi's sarcoma, renal cell carcinoma, squamous cell carcinoma, myelogenous 
feukemia, multiple myeloma, melanoma, non-Hodgkin's lymphoma, cutaneous T-cell 
lymphoma, and other cancers; parasitic diseases, ag. Pneumocystis carnii, 
cryptosporidiosis, histoplasmosis, toxoplasmosis, trypanosome infection, and 
leishmaniasis; and bacterial infections, e.g., tuberculosis, and mycobacterial avium. 
Additional diseases or conditions that can be treated using the compounds of the invention 
include actinic keratosis; eczema; eosmophilia; essential uWbocvthaernia; leprosy; 
multiple sclerosis; Ommen's syndrome; discoid lupus; Bowen's disease; Bowenoid ' 
papulosis; alopecia areata; the mhibition of keloid formation after surgery and other types 
of post-surgical scars. In addition, these compounds could enhance or stimulate the 
heating of wounds, including chronic wounds. The compounds may be useful for treating 
the opportunistic infections and tumors that occur after suppression of cell mediated 
immunity in, for example, transplant patients, cancer patients and HIV patients. 

An amount of a cornpound effective to induce cytokine biosynthesis is an amount 
sufficient to cause one or more cell types, such as monocytes, macrophages, dendritic cells 
and B-cells to produce an amount of one or more cytokines such as, for example, IFN-o, 
TNF-a, IL-1, IW, IL.10 and IL-12 that is increased over the background level of such 
cytokines. The precise amount will vary accorrJmg to factors known mu»« 
expected to be a dose of about 1 00 ng/kg to abent 50 mg^ preferably about 10 pgflcg to 
about 5 mg/kg. 

The invention also providesame 
a method of treating a neoplastic disease m an animal comprising administering an 
effective amount of a compound or composition of the invention to the animal. An 
amount effective to treat or inhibit a viral infection is an amount that will cause a 
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reduction in one or more of the manifestations of viral infection, such as viral lesions, viral 
load, rate of virus production, and mortality as compared to untreated control animals. 
The precise amount will vary according to fectors known in the art but is expected to be a 
dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 jig/kg to about 5 mg/kg. 

5 An amount of a compound effective to treat a neoplastic condition is an amount that will 
cause a reduction in tumor size or in the number of tumor foci. Again, the precise amount 
will vaiy according to factors known in the art bit is expected to be a dose of about 100 
ng/kg to about 50 mg/kg, preferably about 10 ng/kg to about 5 mg/kg. 

The invention is further described by the following examples, which axe provided 

10 for illustration only and are not intended to be limiting in any way. 

In the examples below some of the compounds were purified using semi- 
preparative HPLC. Two different mefliods were used and they are described below. Both 
15 methods used a A-100 Gflsan-6 equipped with 900 Series Intelligent Interface. The semi- 
prep HPLC fractions were analyzed by LC-APQ/MS and the appropriate fractions were 
combined and lyophilized to provide the trifluoioacetate salt of the desired compound 
Method A 

Column: column Microsorb C18, 21.4 x 250 mm, 8 micron particle size, 60A pore; 
20 flowrate: 10 mL/min.; gradient elution from 2-95% B in 25 min., hold at 95% B for 5 
wwi r| where AMU % trifluoroacetic acid/water and B«=0.1% trifluoroacetic 
acid/acetomtrile; peak detection at 2 54 mn for triggering fraction collection. 
Method B 

Column: Phenomenex Capcefl PakCl 8, 35 x 20 mm, 5 micron particle size; flow 
25 rate: 20 mL/min.; gradient elution from 5-95% Bin 10 mm, hold at 95% B for 2 mm., 
where A=0.1 % trifluoroacetic acid/water and B=0.1% trifluoroacetic acid/acetonitrile; 
peak detection at 254 nm for triggering fraction collection. 
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H2K2-Propynyloxy)e W 




Part A 

2^1H-Imidazo[4^]<^oli n .l.y]).i^thimol (283 g, 0.133 mol) was added in 
portions over a period of 1 hour to a mixture of sodium hydroxide (240 mL of 50%), 
dichloromethane (240 mL), propargyl bromide (39.6 g of 80%, 0266 mol) and 
b^lrrimethylannncmium chloride (2.46 g, 0.013 mmol). The resulting reaction mixture 
was allowed to stir at ambient temperature for 16 hours. The layers were separated. The 
aqueous traction was extracted with additional djchlorometfaane. The organic fractions 
were combined, washed with water, dried over magnesium sulfate and then concentrated 
under reduced pressure. The resulting residue was combined with diethyl ether and the 
xnixturewasanowedtostir. An orange solid was isolated by filtration. Tins material was 
recrystaflized from ethyl acetate to provide 19.8 g of 2^1^-hmda2o[4^]qBhiolm-l- 
15 yljemyl (2^ropynyi) ether as a yellow crystalline solid, m.p. 124-I26 B C. 

Analysis. Calculated for QsHuNjO^C, 71.70; %H, 521; %N, 16.72. Found:^ 
71.85; %H, 525; %N, 16.90 

'H NMR (300 MHz, DMSO) 8 921 (a, 1 H), 8.44 (m, 1 H), 8 36 (s, 1H), 8.18 (m, 1 H), 

7.71 (m,2H),4^3(t,J-5.1Hz,2H),4.14(d,J-2,4Hz,2H), 3.98 (t, 1=5.1 Hz, 2 H), 
20 3.35 (t, J -22 Hz, 1H) 

HRMS(ESI) Calculated for CuHmNsO (MH*) 252.1 137, found 252.1 141 
PartB 

2^1i/-Iniidazo[4^^]quinolin-l-yl>^ (2-tiropynyl) ether (19.7 g, 78.4 mmol) 
and chloroform were combined and then cooled to 0°C. 3-Chloropeioxybenzoic acid (15.7 
25 g of 57-86%) was added and the mixture was allowed to stir for 0.5 hour. The rrnxtare 
was allowed to warm to ambient temperature by which time all material was in solution. 
Analysis by thin layer chromatography (TLC) indicated mat some starting material was 
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still present so more 3-chloropciorybenzoic acid (two separate 4 g portions) was added 
About 0.5 hour after the second portion was added, TLC showed no starting material. The 
reaction solution was extracted with 10% sodium hydroxide. The aqueous fraction was 
then extracted multiple times with dichloromefhane. The organic fractions were 
5 combined, dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 18,5 g of l-PK2-pi0pynylaxy)et^ 
oxide as a yellow oil 

HRMS(ES1) Calculated for C w HnN 3 Oa (MH*) 268.1086, found 268, 1098 
Parte 

10 Under a nitrogen atmosphere trichloroacetyl isocyanate (15.5 g, 82.2 xnmol) was 

added dropwise to a mixture of l-[2^-propynyloxy)e%l]-^ 
5N-oxide (183 g, 68.5 mxnol) and dichloromethane (300 mL). Vigorous carbon dioxide 
evolution was observed. After about 0.5 hour all of the material was in solution. The 
reaction solution was allowed to stir for about 1 hour at which time analysis by TLC 

1 5 indicated the presence of a small amount of starting material. More trichloroacetyl 

isocyanate (4.5 g) was added After 1 hour, TLC analysis indicated that the reaction was 
complete. The volatiles were removed under reduced pressure to provide N-{l-[2-(2- 
propynyloxy)e%lHJT-M as a pale 

yellow solid. 

20 PartD 

Dichloromethane (150 mL) was added to a mixture of the solid from Part C and 
methanol (200 mL) and all of the material went into solution. Sodium methoxide (50 g of 
25% in methanol) was added and the solution was allowed to stir at ambient temperature 
overnight The resulting precipitate was isolated by filtration. The filtrate was 
25 concentrated to a volume of approximately 100 mL and a second crop of prec ip i t a te was 
isolated by filtration. The two crops were combined and dried in a vacuum oven at 60°C 
for 16 hours to provide 16.4 g of 1 -P^«propynylc^)ethyl]- li7-iinida2X) [4,5-c]quinoIin- 
4-amine as an off-white solid, m.p. 225-227°C. 

Analysis. Calculated for C15H14N4O (HaO)i/ 4 : %C, 66.53; %H, 5.40; %N, 20.69. Found: 
30 %C, 6633; WB, 5.18; %N, 21.12 

! H NMR (300 MHz, DMSO) 5 8.13 (s, 1 H), 8.08 (hr d, J - 7.8 Hz, 1 H), 7.62 (br d, J - 
83 Hz, 1 H), 7.44 (tat, J-7.6 Hz, 1 H). 724 (br t, J- 7.5 Hz, 1 H), 6.54 (s, 2 H), 4.81 (t, 
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J" 5.4 Hz, 2 H), 4.14 (d, J =2.4 Hz, 2 H), 3.93 ft J - 5.1 Hz, 2 H), 3.38 ft J - 2.4 Hz, 1 
H) 

HRMS(ESI) Calculated for C«H u N,0 (MH*) 267.1246, found 267.1253 

Example 2 

^P^Amine-lif-m^ 

NHj 

rrv 




PartA 

Under a nitrogen atmosphere H2^-propyityloxy)ethyI]-li?-imidazo[4^- 
c]ajmoIin-4Hunine (16 g, 60.1 mmol), frfcrt-butyl dicaibonate (32.7 g, 150 mmol), 
triethylarnine (21 150 mol), N^^ethjifcnnainide (150 mL) and 4- 
(dime%lamino)pyridine (0.1 g) were combined and heated to 80-85°C. After about 1 
hour the mixture became homogeneous and TLC analysis indicated that very little starting 
material remained. The sokticm was heated for an ad^ticmal hour. The solution was 
diluted with ethyl acetate and water. The layers were separated and the aqueous fraction 
was extracted with ethyl acetate. The organic fractions were combined, washed with 
water and then with brine, dried over magnesium sulfate, filtered and men concentrated 
under reduced pressure to provide a pale orange-yellow solii This material was tritumted 
with diethyl ether to provide 22.6 g of N^<bia /^-tnrtoxycartxmyl)-l-[2-{2. 
pn^nyloxtfethyrj-lif-inu M a 0&white soIid> „ 139 _ 

IAVC. 

Analysia. Calculated for C 2 5H 3 o^O,: %C 64.36; %H, 6.48; %N, 12.01. Found: %C, 
64.40; %H, 6.43; %K, 12.06 
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l H NMR (300 MHz, DMSO) 5 8.44 (m, 1 H), 8 35 (s, 1 H), 8.08 (m, 1 H), 7.73 (m, 2 H), 

4S4(UM.9Hz,2H),4.12(<U«2.4Hz,2^ 

Hz,lH),134(s,18H) 

HRMS(ESI) calcd for C25H31N4O5 (MH*) 467.2294, found 467 .2307 
5 PartB 

Under a nitrogen atmosphere 2-iodobenzonitrile (0.54 g, 2.35 mmol), 
dichlorobis(tripheny^hosphine)palladra (0.09 g, 0.13 mmol), and copper© iodide 
(0.05 g, 026 mmol) were added to a mixture of N,N-(bis terfrbutoxyca*onyl>l-^ 
propynyloxy)e%I]4i7-iini (l.o g, 2.14 mmol) and anhydrous 

10 N,NKhmetfcylfonnamide (25 mL). After 2 hours the reaction mixture was slowly poured 
into water. The resulting precipitate was collected and dried at 3 5°C for 1 6 hours to 
provide 1.18 gof 2-(3-{2-[ 4-(bis ter^butoxycaAonyI)ammo-^ 
1 -yl]ethoxy } - 1 -piopynyI)benzomtrile as a solid. 

*H NMR (300 MHz, DMSO) 8 8.47 (d, J = 6.8 Hz, 1 H), 8.39 (s, 1 H), 8.06 (d, J - 7.8 Hz, 
15 1 H), 7.87 (d, J - 7.3 Hz, 1 H), 7.40 - 7.80 (m, 4 H), 7 34 (d, J =» 7.3 z, 1 H), 5.00 (br s, 2 
H), 4.47 (br s, 2 H), 4.13 (s, 2 H), 1.31 (s, 18 H) 
HRMS(ESI) Calculated for C32H34N5O3 (MH*) 5682560, found 5682565 
Parte 

Trifluoroacetic acid (20 mL) was added to a solution of the material from Part B in 
20 dichloromethane (20 mL). After 4 hours the reaction mixture was diluted with 

dichloromethane containing a small amount of methanol and 20% sodium hydroxide. The 
layers were separated The aqueous fraction was extracted with dichloromethane. The 
organic fractions were combined, dried over magnesium sulfate, filtered and then 
concentrated under reduced pressure to provide a yellow powder. This material was 
25 purified by flash chromatography elutmg with 9/1 dichloromethane/methanol to provide 
0.48 g of2-{3^2^4-ammo-UWnud^ 
propynyl}benzomtnle as a white powder, ntp. 180-183°C. 

Analysis. Calculated ft* CaHnNsO- (£20)2/5: %C, 70.54; %H, 4.79; %N, 18.70. Found: 
%C, 70.61; %H, 4.75; %N, 18.70 
30 l HNMR(300 MHz, DMSO) 8 8.19 (s, 1 H), 8.12 (d, J= 83 Hz, 1 H), 7.88 (d, J-7,8 Hz, 
1 H), 7.55 - 7.75 (m, 3 H), 7.40 - 7.50 (m, 2 H), 724 (br t, J = 7.5 Hz, 1 H), 6.68 (br s, 2 
H), 4.87 (t, J-5.1 Hz, 2 H), 4.50 (s, 2 H), 4.09 (t, J» 5.1 Hz, 2 H) 
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Example 3 



n l-{2-[(3-r^yl-2-propynyl)oxy]emy^ 



Under a nitrogen atmosphere, a mixture of 1 -[2-(2-propynyloxy)e1iiyl]-lir- 
inudazo[4^]q^urolm-4-amine (10 g, 37.6 mmol), anhydrous N,N-dmietbylfonnamide 
(ISO mL) and potassium carbonate (6.23 g, 45.1 mmol) was heated to 70°C. Iodobenzene 
(4.43 mL, 39.5 mmol), dichl^bis(triplienylphosphiiie)paIladiuin(^ (0.53 g, 0.75 mol), 
and copper(I) iodide (029 g, 1.50 mmol) were added and the mixture was allowed to stir 
for 0.5 hour. The temperature was raised to about 85 8 C. After 1 .5 hours analysis by 
HPLC (reverse phase, acetomtrfle/water with 0.1% trifhioro acetic acid) indicated mat the 
reaction was complete. The mixture was allowed to cool to ambient temperature and then 
it was filtered. The filtrate was concentrated under reduced pressure. The residue was 
purified twice by flash chromatography (95/5 dichloromemane/methanol) to provide 2.7 g 
of l-{2-[(3-plienyl-2-pTorjyrry])cjxy]e M a wm te 

solid, m.p. 196-19TC. 

Analysis. GdcuktedforCiiHiaMO'.ttC, 73.67; %H, 5.30; %N, 1636. Pound: %C, 
7329; %H, 523; %N, 16.35 



20 »H NMR (300 MHz, DMSO) 5 8.17 (a, 1 H), 8.12 (d, J = 7.4 Hz, 1 H), 7.63 (dd, J = 83, 
OS Hz, 1 H), 7.44 (t, J - 7.5 Hz, 1 H), 7.15-7.40 (m, 6 H), 6.60 (s, 2 H), 4.86(t, J » 5.1 
Hz, 2 H), 439 (s, 2 H), 4.03 (t, J - 5.1 Hz, 2 H) 
HRMS(EI) Calculated for CnHutyO (M*) 342.1481, found 342.1490 




5 
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Example 4 
l-{2-[(3-Ilienyl-2-propynyl)oxy]e%^ 

Hydrochloride 

5 l-{2^(3-Fhenyl-2i>rop^ (1 .0 

g, 2.92 xmnol) was dissolved in a mixture of methanol (1 5 mL) and dichloromethane (5 
mL). Hydrogen chloride/diethyl ether (10 mL of 1M) was added and the reaction solution 
was allowed to stir for 16 hours by which time a precipitate had formed. The mixture was 
concentrated under reduced pressure to provide a solid. This material was recrystallized 

10 ficom acctonitrile containing a small amount of methanol to provide 0.52 g of l-{2-[(3- 
phenyl-2-propynyl)oxy]ethyl} -lH-ixnidazo[4,5-c]qumolin'4-amiM hydrochloride as an 
off-white crystalline solid, m.p. 231-236°C 

Analysis. Calculated for C21H19CIN4O • (HjOW %C, 65.79; %H, 5.13; %N, 14.61. 
Found: %C, 65.72; %H, 5.0; %N, 14.73 
15 'HNMR (300 MHz, DMSO) 5 8.49 (s, 1 H), 834 (d, J= 8.3 Hz, 1 H), 7.81 (br d, J - 8 3 
Hz, 1 H), 7.72 ft J » 7.8 Hz, 1 H), 7.56 ft J - 7.8 Hz, 1 H), 7 JO - 7.40 (m, 3 H), 7.14 (dd, 
J - 8.0, 1 .5 Hz, 2 H), 4.94 ft J - 4.8 Hz, 2 H), 43 8 (s, 2 H), 4.05 ft J - 4.9 Hz, 2 H) 
HRMS (EI) Calculated for C21H18N4O (M*) 342.1481, found 342.1485 

20 Examples 

1 - {2-[3-(4-MeflioxyphenyI)propoxy]etliyl} - lif-imidazo [4,5^]qTiinolin-4-amine 




Part A 
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Under a nitrogen atmosphere, N,N-(bis terf-butoxycaibonyl)-l-[2-(2- 
propynyloxy)ethyl]-lJr-im^ (1.0 g, 2.14 mrnol), triethylamine 

(0.8 mL, 5.56 mrnol), 4-iodoanisole (0.51 g, 2.18 nnnol) and anhydrous N,N- 
dimethylfonnamide (15 mL) were combined. 

5 DicWorobis(triphenylphosphine)pa]kdium (0.09 g, 0.13 mol) and copper® iodide 

(0.05 & 026 mmol) were added and the reaction mixture was stirred for 1 hour at ambient 
temperature at which time analysis by HPLC (reverse phase, acetonitrile/water) indicated 
that the reaction was complete. The reaction mixture was partitioned between ethyl 
acetate and aqueous sodium bicarbonate. The organic fraction was washed with water and 

10 then with brine, dried over magnesium sulfate, filtered and then concentrated under 
reduced pressure to provide 0.95 g of N,N-(bis ferf-butaxycarbonyl>l-(2-^ 
mettoxyphenyI)-2-propynyl]axy} as m orange 

solid. 

HRMS(EI) Calculated for CzHEk^Oi (M*) 572.2635, found 572.2635 
15 PartB 

N,N-(Bis te^butaxycarbonylHK^^ 
propynyl]oxy}ethyl)-:LF^^^ (0.75 g, 1.31 mrnol), ethyl 

acetate (25 mL) and catalyst (100 mg of 5% Pd/C with 50% water) were combined and 
then hydrogenated on a Pair apparatus at 40 psi (2.8 Kg/cm 2 ). No reaction occurred. 

20 Platinum oxide (1 50 mg) and methanol (1 0 mL) were added and the mixture was 

hydrogenated at 45 psi (3.15 Kg/cm 2 ) for 1 hour. Hydrogen consumption was observed 
immediately. The reaction mixture was filtered to remove the catalyst The filtrate was 
concentrated under reduced pressure to provide N,N-(bis tert-butoxycarbonyl)- 1 - {2-[3-{4- 
methoxyphenyl)propoxy]ethyl} -l^-imidazo[4,5^]quinolin-4-amine as a yellow-brown 

25 gum. 

HRMS(H) Calculated for CxzRuNA (M 4 ) 5762948, found 5762965 
PartC 

Under a nitrogen atmosphere trifluoroacetic acid (10 mL) was added to a mixture 
30 of the material from Part B and dichloromethane (10 mL). The resulting solution was 
allowed to stir for 4 hours. The solution was concentrated under reduced pressure. The 
residue was partitioned between 50% aqueous sodium hydroxide and dichloromethane 
containing a small amount of methanol The organic fraction was dried over magnesium 
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s ulfat e, filtered and then concentrated under reduced pressure to provide a tan foam. The 

foam was purified by flash chromatography (9/1 dicMorcmetbane/methanoI) to provide a 
N light yellow glass. The glass was triturated with diethyl ether to provide a white powder. 

This material was dried in a vacuum oven for 4 hours at 60°C to provide 0.41 g of l-{2-[3- 
5 (4-methoxyphenyl)propoxy]emyl} - li?-hnidazo[4,5^]qumolin-4-arQine as a white solid, 

m.p.ll6-118°C. 

Analysis. Calculated for CaHw^Oj: %C, 70.19; %H, 6.43; %N, 14.88. Found: %C, 
69.79; %H, 6.40; %N, 14.73 

'HNMR(300MHz; DMSO) 5 8.17 (s, 1 H), 8.12 (d, J- 8.3 Hz, 1 H), 7.64 (d, J= 8.3 Hz, 
10 1 H), 7.45 (t, J = 7.8 Hz, 1 H), 7.24 (t, J-7.6 Hz, 1 H), 6.80 (d, J- 8.8 Hz, 2 H), 6.66 (d, J 
= 8.8 Hz, 2 H), 6.60 (a, 2 H), 4.80 (t, J » 5.1 Hz, 2 H), 3.81 (t; J -4.9 Hz, 2 H), 3.66 (s, 3 
H), 327 (t, J = 6.1 Hz, 2 H), 232 (t, J- 73 Hz, 2 H), 1.60 m, 2 H) 

Example 6 

15 N^4-Dimethyi-:H3-^ 




Part A 

20 Under a nitrogen atmosphere, l^H?i3ropynyloxy)c%l]-lif«imidflzo[4,5- 

c]qumolm4-amine (1.7 & 6.35 mmol), dibenzyl dicarbonate (4.55 g, 15.9 mmol), 
triethylamine (1.8 mL, 13.0 mmol), 4^dimethylamino)pyridira and anhydrous N,N- 
dimetbylformamide (20 mL) were combined. The reaction mixture was heated to 90°C at 
which time the reaction turned homogeneous. It was then heated to 130°C for 4 hours. 

25 The reaction mixture was allowed to cool and then it was partitioned between 



54 



WO 02/46189 



PCT/US01/46581 



dichloromethane and water. The aqueous fraction was extracted wife dichlororoethane. 
The organic fractions were combined, dried over magnesium sulfate and then concentrated 
to a volume of -10 rnL. The concentrate was allowed to stand over the weekend and then 
it was diluted with toluene. The resulting precipitate was isolated by ffltration and 
5 identified as starting material. The filtrate was diluted with diethyl ether. The resulting 
precipitate was isolated by filtration to provide 1 .1 g of benzyl N-{ l^l- 
(propynyloxy)ethyl]4fM^ as a white solid. 

! H NMR (300 MHz, DMSO) 5 9.98 (s, 1 H), 834 (d, J - 7.8 Hz, 1 H), 830 (s, 1 H), 7.97 
(d, J « 73 Hz, 1 H), 7,70 (t; J = 7.8 Hz, 1 H), 7.58 (t, J - 7.8 Hz, 1 H), 7,15-7.50 (m, 5 H), 
10 5.21 (s,2H) t 4.90 (U- 5.1 Hz,2^ 
338(t,J«2.4Hz,2H) 
PartB 

Under a nitrogen atmosphere benzyl N-{l-[2-(piopynyloxy)ethyI]-lif- 
imidazo[4 f 5^]quinolin-4-yl}cazbamate (037 g, 0.91 mmol), 3-iodo-4-methyl-l- 
15 benzenesulfonamide (0.3 g. 0.96 mmol). triethylamme (02 mT^ i mmnX) and 
anhydrous acetonxtrile (20 mL) were combined. 

DicMorobis(triphenyIphosphine)paIhdium^ (13 mg, 0.018 mol) and copperQ iodide (7 
mg, 0.036 mmol) were added and the reaction solution was heated to ~45°C. After 3 
hours analysis by reverse phase HFLC indicated that the reaction was complete. The 
20 reaction solution was concentrated under reduced pressure and die residue was purified by 
flash chromatography (98/2 to 95/5 dichloromethane/methanol) to provide 033 g of 
benzyl N^l-{2-[(3-{2-methyl-5^ 

lH-imidazo[4,5^]quinolm-^yI)carbamate as a pale yellow solid. 
*H NMR (300 MHz, DMSO) 6 9.96 (s, 1 H) f 836 (m, 2 H), 7.96 (d, J - 83 Hz, 1 H), 
25 7.55-7.70 (m, 4 H), 7.48 (m, 2 H), 730-7.45 (m, 5 H), 521 (s, 2 H) f 4.95 (t, J - 4.6 Hz, 2 
H), 4.40 (s, 2 H), 4.06 (t, J « 5. 1 Hz, 2 H), 2.54 (s, 3 H), 2.40 (d, J =» 4.9 Hz, 3 H) 
MS (CI) 584, 476 
PaitC 

Platinum on carbon (0.08 g of 10%) was added to a mixture of benzyl N-(l-{2-[(3- 
30 {2-metiiyl-5-[(meaylamino^ 

c]quinolin-4-yl)carbamate (03 g, 0.51 mmol) and methanol (10 mL). The mixture was 
hydro genated on a Pair apparatus at 40 psi (2.8 Kg/cm 2 ) for 1 6 hours. Analysis by LC- 
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MS indicated alkyne reduction but no phenoxycarbonyl removaL Palladium on carbon 
(0.1 g of 10%) was added and the reaction mixture was hydrogenated at 40 psi (2.8 
Kg/cm 2 ) for 8 hours. Analysis by LC-MS indicated only a small amount of 
phenoxycaibonyl removaL Palladium black (0.1 g) was added and die reaction mixture 

5 was hydrogenated at 40 psi (2.8 Kg/cm 1 ) for 16 hours. Analysis by LC-MS indicated one 
major product with a mass consistent with the desired product The reaction mixture was 
filtered and the filtrate was washed with methanol and dichloromethane. The solvents 
were removed under reduced pressure to provide an off-white powder. This material was 
recrystaflized from acetarrhrile to provide 0.11 g ofN^4-dmiethyl-3-{3-[2-(4-arnino-Lfl r - 

10 tmidazo[4,5-c]qumohn-l-yl)etooxy]p^ as a light yellow 

crystalline solid, m.p. 207-209°C. 

Analysis. Calculated for CaHnNjOjS: %C, 6051; %H, 6.00; %N, 15.44. Found: %C, 
60.87; %H, 5.75; %N, 15.51 

'H NMR (300 MHz, DMSO) 8 8.16 (s, 1 H), 8.12 (d, J - 8 3 Hz, 1 H), 7.62 (d, J - 8 3 Hz, 
15 1 H), 7.53 (d, J - 1.5 Hz, 1 H), 7.44 (br t, J - 7.6 Hz, 1 H), 738 (m, 1 H), 7.24 (br t, J - 
7.6 Hz, 1 H), 7.16 (d, 7.8 Hz, 1 H), 7.02 (dd, J - 7.8, 2.0 Hz, 1 H), 6.58 (s, 2 H), 4.80 (t, 
52 Hz, 2 H), 3.82 (t, 52 Hz, 2 H), 331 (t, 5.9 Hz, 2 H). 2,47 (s, 3 H), 2.37 (d, 4.4 Hz, 2 
H),1.65(m,2H). 

HRMS(E1) Calculated for C23H27N5O3S (M*) 453.1835, found 453.1834 

20 
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Example 7 
l^-{[3^-Isopropylph^ 

lZr-ixnidazo[4,5^]qiunoIm^a Hydrochloride 




Under a nitrogen atmosphere 1 -[2^iropynyloxy)ethy^ 
c]quinolin-4-amine (0.S0 g, 1.88 mmol), 2-iodoisopropyIbenzene (0.65 g, 2.63 mmol), 
triethylamme (0.68 mL, 4.88 mmol) and N^-^iimethylforniaimde (10 mL) were combined 
and then heated to 60°C. Copper (I) iodide (0.04 g) and 

10 dicMorobis(triphenylphosphme)panactiu m( n) (0.08 g) were added. After 1 J hours 

analysis by TLC (9/1 dichloromethane/mefhanol) indicated that the reaction was complete. 
The reaction mixture was concentrated under reduced pressure. The residue was purified 
by column chromatography eluting with 9/1 dichloromethane/methanoL The product 
fractions were combined and concentrated under reduced pressure. The residue was 

1 5 purified by column chromatography eluting with 9/1 dicMoromethane/methanol 
containing 0.5% concentrated ammonium hydroxide. The product fractions were 
combined and concentrated under reduced pressure to provide -0.38 g of a solid. This 
material was combined with hydrogen chloride/diethyl ether (3 .9 mL of 1 .0 M), stirred 
overnight and then concentrated under reduced pressure. The residue was recrystaHized 

20 from isopropanol/mefhanolt isolated by filtration and then dried to provide 024 g of l-(2- 
{p^-isopropylphenyi)-2-propynyl]oxy}ethyI> 

lH-imidazo[4^^]quinolin-4-amine hydrochloride as a solid, m-p. 239-241°C. 
Analysis. Calculated for C24H24N4O •Hd*(H 2 0) w : %C, 67.06; °/oH, 6.09; %N, 13.03. 
Found: %C, 67.07; %H, 6.00; %N, 13.09. 
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'HNMR (300 MHz, DMSO-d6) 5 8 54 (s, 1H), 8 39 (d, J= 8.1 Hz, 1H), 7.85 (d, Z2 
Hz, 1H), 7.76 (t, J= 72 Hz, 1 H),7.59 (t,/= 8.0 Hz, 1H), 730-7.38 (m, 2 H), 7.11-7.19 
(m, 2 H), 5.00 (t, J-4.7 Hz, 2 H), 4.47 (s, 2 H), 4.10 (W 4.7 Hz, 2 H), 3.16 (m,lH), 
1.13(d,J=6.9Hz,6H) 
5 IR(KBr) 3363, 3111, 2957, 1672, 753 an 1 

HRMS (EI) Calculated for C24H24N4O (M*) 384.1950, found 384.1943 

Example 8 

l^-{[3^2,6-Dme%iphenyI)-2-piopynyl]oxy}e%I> 
10 lH-imidazo[4,5^]qumolin-4-amine 




Using foe general method of Example7, l-[2-(2-propynyloxy)ethyl]-Lff- 
inndazo[4,5-c]qumolin-4-amme (0.50 g, 1.88 mmol) was reacted with 2,6-dimefoyl 
15 iodobenzene (0.61 & 2.63 mmol). The crude product was purified by column 

chromatography eluting with 95/5 dichloromefoane/mefoanol to provide 0.056 g of l-(2- 
{[3-(2,6Hnmefoyh}heiryi)-2-propyny^ as a 

solid, m.p. 200-201°C. 

Analysis. Calculated for C23H22N4O •(H a O) M : %C 7329; %H, 6.07; %N, 14.86. Found: 
20 . %C, 7336; %H. 5.88; %N, 14.84. 

'HNMR (300 MHz, DMSO-d6) 8 8.19 (s, 1H), 8.13 (d, 7=8.1 Hz, 1 H), 7.62 (d, IS 
Ex, 1 H), 7.44 (t, 8.0 Hz, IE), 723 (t, 7.9 Hz, 1 H), 7.09-7.14 (m, 1 H), 7.01-7.03 
(m, 2 H), 6.76 (s, 2 H), 4.87 (t, J - 45 Hz, 2 H), 4.48 (s, 2 H), 4.05 (t, J= 4.9 Hz, 2 H), 
2.15(8, 6 H), 

25 IR (KBr) 3379, 3065, 1659, 1530, 1483, 1107, 751 cm 1 
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HRMS (EI) Calculated for Cufk&tO (M*) 370.1794, found 370.1789. 



Example 9 

l-(2- {[3<4-PhenoxyphenyI)-2-propynyl]oxy^ etbyl)- 
lif-imiriazo [4^^]qpinolin-4-amine 




Using the general method of Example7, l-[2-C2-propynyloxy)efhyl]-lff- 
imidazo[4,5^]q^olirHt-amine (0.50 a 1 .88 tnmol) was reacted with 4-iodophenyl 

10 phenyl ether (0.78 g, 2.63 mmol). The crude product was purified by column 

chromatography elutrng with 95/5 dichloromethane/methanol to provide a solid. The solid 
was* slurried with aqueous sodium hydroxide to remove salts and then purified by column 
chromatography elutrng with 9/1 ethyl acetate/methanol to provide a solid. This material 
was further purified by column chromatography eluting with 99/1 ethyl acetate/methanol 

15 to provide 24 mg of l^-{[3<4-phenoxypheny 
c]quinolin-4-amino as a solid, m.p. 146-148°C. 

Analysis. Calculated for C27H22N4O2 •(H 1 0) 4 a: %C, 7224; %H, 5.30; %N, 12.48. Found: 
%C, 71.82; %H, 4.85; %N, 12.35. 

'HNMR (300 MHz, DMSO-d6) 8 8.18 (s, 1 H), 8.12 (d, J- 7.4 Hz, 1 H), 7.62 (d, J» 7.7 
20 Hz, 1 H), 7.41-7.47 (m, 3 H), 7.18-727 (m, 4 H), 7.06 (dd, 7.6, 1.0 Hz, 2 H), 6.90 (dd, 
6.7 Hz, 2 H), 6.71 (s, 2 H), 4.85 (t, J» 5.1 Hz, 2 H), 4.37 (s, 2 H), 4.02 (t, J« 5.0 Hz, 2 

H) 

IR (KBr) 3444, 3070, 2928, 1500, 1230, cm' 1 
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HRMS (H) Calculated for CvErftitOi (M 4 ) 434.1743, found 434.1748. 



x Example 10 
l^{3^<Irifluoromediyl)^^ 

ljy"fmida7n[4 > 5^]quinolin«4*amii^ 




Using Hie general method of Example 7, 1 -[2-(2-propynyloxy)etiiyl]- 1H- 
imida2X)[4,5^]quinolm-4-ainmc (0.50 & 1 .88 mmol) was reacted with 2- 
iodobenzotrifluoride (0.71 g, 2*63 mmol). The reaction mixture was concentrated under 
reduced pressure. The resulting glassy solid was treated with aqueous sodium bisulfite (10 
mL) and methanol (20 mL). A solid was removed by filtration. The filtrate was 
concentrated under reduced pressure to provide a white powder. This material was 
washed with water and dried for 4 days in an oven at 80°C to provide -033 gof a solid. 
This material was partially dissolved in a mixture of dichloromethane (1 7 mL) and 
methanol (17 mL). Hydrogen chloride/diethyl ether (324 mL of 1.0 M) was added and 
the mixture turned homogeneous. The mixture was concentrated under reduced pressure 
to provide a brown crystalline residue. The residue was combined with 50/50 
acetonitrile/ethyl acetate containing a small amount of methanol. Sodium hydroxide (0.5 
mL of 20%) was added. The mixture was concentrated under reduced pressure to provide 
a glassy solid. This glassy solid was purified by column chromatography elutmg with 9/1 
ethyl acetate/methanol to provide 14 mg of l-[2-({3-[2-(trifluoromethyl)phenyI]-2- 
propynyl}oxy)ethyi]- lif-imida2»[4^]quinoIin^amine as a white crystalline solid, m.p. 
154-155°C. 
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Analysis. Calculated for C22&7F3N4O: %C, 6439; %H, 4.18; %N, 13.65. Found: %C, 
64J9;%H, 4.19; %N, 13.71 

*H NMR (300 MHz, DMSO-d6) 5 8.16 (s, 1 H), 8.1 1 (d, J» 7.4 Hz, 1 H), 7,74 (d, J* 7.3 
Hz, 1 H), 7.56-7.64 (m, 3 H), 738-7.46 (m, 2 H), 7 .22 (t, / - 7.6 Hz, 1 H), 6.59 (s, 2 H), 
5 4.87 (t, J= 5.1 Hz, 2 H) f 4.45 (s, 2 H), 4.04 (t, 5.1 Hz, 2 H) 

IR (KBr) 3375, 3102, 1657, 1583, 1530, 1484, 1320, 1103, 765 cm' 1 
HUMS (EI) Calculated for C22H17F3N4O (M*) 410.1354, found 410.1350. 

Example 11 

10 l^-{3-[4-(Lff-l-Py^ 

1 jy-imidazo[4,5^]quinolin-4-anmie trifluoroacetate 




Part A 

Under a nitrogen atmosphere dibenzyl dicaibonate (50 g, 174 mmot) was added to 
15 a mixture of 1 -[2-(2-propynyloxy)eftyl]- lH-imidazo[4,5-<:] qumolin-4-amine (16.4 g, 61 .6 
mmol) and anhydrous N,N-dimethylfbnnaimde (200 mL). The reaction mixture was 
allowed to stir at ambient temperature for 16 hours and the reaction mixture turned 
homogeneous. The reaction mixture was partitioned between ethyl acetate and water. The 
layers were separated. The aqueous layer was extracted with ethyl acetate. The organic 
20 fractions were combined, washed with water, washed with brine, dried over magnesium 
sulfete, filtered and then concentrated under reduced pressure to provide a semisolid. This 
material was triturated with diethyl ether to provide 27.4 g of N,N-(bis 
benzyloxycaxbonyl>l-[2-(2-^^ as a 

white solid. 
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PartB 

Under a nitrogen atmosphere N,N-(bis benzyloxycaibonyl)- 1 -[2-(2- 
propynyloj^)ethyI]-liy-M^ (0.5 ft 0.94 mmol), anhydrous 

acetonitrilc (5 mL), triethylamine (034 mL, 2.43 mmol), and 1^4-iodophenyl)pyrrole 

5 (0.28 g, 1.03 mmol) were combined and the resulting homogeneous mixture was heated to 
80°C. Copper CO iodide (0.007 g) and dicUcm>bis(triphenylphosphine)palladium(ir) (0.013 
g) were added. The reaction was complete in 30 minutes. The product was purified by 
liquid chromatography using 4/6 hexane/ethyl acetate to provide a glassy solid. This 
material was purified on a second column using 9/1 hexane/ethyl acetate to provide 0.229 

10 g of N,N-(bis benzyloxycaibonyl)- H2^{3-[4^1J-f-pyroM^ 
ynyl}oxy)ethyl]-lifaiiudaro^ 

^NMR (500 MHz, DMSO-d6) 8 8.49 (d, J-7.7 Hz, 1 H), 8.44 (s, 1 H), 8.14 (d,J= IS 
Hz, 1 H), 7.75-7.77 (m, 2 H), 7.54 (d, /- 5.1 Hz, 2 H), 7.40 (s, 2 H), 7.32 (d, /= 6.8 Hz, 2 
H), 724-7.27 (m, 6 H), 7.14-7.16 (m, 4 H), 629 (s, 2 H), 5.18 (s, 4 H), 5.00 (t, J= 5.2 Hz, 
15 2H),4.42(s f 2H),4.10(t,/»5.1Hz,2H) 

MS (Q) for C4iH33N50 3 m/z 676 (MH*), 632, 524, 408 
PartC 

The material from Part B, palladium hydroxide (0 24 g of 20% on carbon) and 
methanol (5 mL) were combined in a Parr flask and hydro genated at 45 psi (3.2 Kg/cm 2 ) 

20 for 3-4 horns. The reaction mixture was filtered to remove catalyst, the filter cake was 
washed with additional methanol, and the filtrate was concentrated under reduced 
pressure. The residue was purified by semi-preparative HPLC using Method B to provide 
36.6 mg of l-<2-{3-[4-(lir-l-pyrrolyl)ph^ 
4-amine trifluoroacetate as a solid, m.p. 179-1 8 1°C. 

25 Analysis. Calculated for CjsHjsNsO •C 2 HF 3 0 2 : %C, 61 .71; %H, 4.99; %N,13.33. Found: 
%C 61.49; %H, 4.89; %ti, 1223 

l HNMR(500 MHz, DMSO-d6) 8 8.51 (s, 1 H), 8.38 (d,/- 8.4 Hz, 1 H), 7.84 (d, J=> 8.4 
Hz, 1 H), 7.73 (t, /- 7.3 Hz, 1 H), 7.56 (t, J - 7.8, 1 H), 7.33 (d, J - 8.4 Hz, 2 H), 726 (t, 
J- 2.1 Hz, 2 H), 6.96 (d, 7= 8.4, 2 H), 6.24 ft /=» 2.1 H, 2 H), 4.91 (t, J- 5.0, 2 H), 3.85 
30 (t, 7- 5.0, 2 H), 3.3-3.4 (m, 2 H), 2.35 (t; /- 7.6, 2 H), 1.61 (m, 2 H), 
IR (KBr) 2949, 1705, 1523, 1204, 1123, 721 cm" 1 
HUMS CEO Calculated for C23H25N5O (M*) 4112059, found 4112060. 
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Example 12 

3-{3-[2^4-An±io-lif-iimd^ add 

Bia(trifluoroacetate) 




Part A 

Under a nitrogen atmosphere N,N-(bis tert-butoxycartxmyl)-l-[2-(2- 
piopynyloxy)e%l]-lfr-in^^ (2.82 g g, 6.04 mmol), benzyl 3- 

iodobenzoate (2245 g, 6.64 mmol), triethylamine (22 mL, 15.7 mmol), and anhydrous 

10 acetonitrile (20 mL) were combined and the resulting mixture was heated to 60°C. Copper 
(I) iodide (0.0S g) and d^cMorobis(triphenyhihoaphme)palladum(TO (0.0.08 g) were 
added. The reaction was complete in 30 minutes. The reaction mixture was concentrated 
under reduced pressure and the residue was purified by column chromatography elating 
initially with dichloromethane and then with 9 8/2 mcMoromethane/methanol to provide 

15 1.82 g of benzyl 3-{3-[2-(4-(bis ^^utoxycarb^I)ammc>-Lff-i^ 
yl)ethoxy]prop-l-ynyl}benzoate. 

'HNMR (300 MHz, DMSO-do) 5 8.46 (d, /«= 9.6 Hz, 1 H), 8.39 (a, 1 H), 8.05 (d, /- 9.8 
Hz, 1 H), 754-7.98 (m, 1 H), 7.84 (a, I H), 7.50-7.70 (m, 2 H), 7.36-7.49 (m, 7 H), 5.36 
(a, 2 HX 4.98 (t, 7=4.6 Hz, 2 H), 4.37 (a, 2 H), 4.06-4.13 (m, 2 H), 1 JO (a, 18 H) 
20 MS (CI) for C39H40N4O7 m/z 677 (MH*), 577, 477 
PartB 

A solution of the material from Part A in methanol was combined with catalyst 
(1.0 g of 10% palladium on carbon) and the mixture waa hydrogenated at 45 psi (32 
Kg/cm 2 ) at ambient temperature for -225 hours. More catalyst (0.3 g) waa added and the 
25 hydrogenation was continued for an additional 2 hours. The reaction mixture was filtered 
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to remove the catalyst and the filter cake was rinsed thoroughly with methanol. The 
filtrate was concentrated tinder reduced pressure to provide ~1 2 g of N,N-{bis tert- 
butoxycaibonyl)- 3- {3-p^4-ammo-ltf-imid^ x 
yl)ethoxy]propyl}ben2oic acid 
5 'HNMR (300 MHz, DMSO-d6) 6 8.50 (d, J- 9.5 Hz, 1 H), 8.40 (a, 1 H), 8.07-8.10 (m, 1 
H), 7.70-7.75 (m, 3 H), 7.65 (s, 1H), 129(8,18 H), 729 ft /= 7.6 Hz, 1 H), 7.10 (d, J- 
7.8 Hz, 1 H), 4.94 (t, 7= 4.5 Hz, 2 H), 3.88 (t, 7= 4.5 Hz, 2 H), 3.32 (t, /= 6.0 Hz, 2 H), 
2.43 (t, J - 7.0 Hz, 2 H), 1.62 (m, 2 H) 
MS (d) for C32H38N4O7 m/z 591 (MH*), 491, 391 
10 PattC 

Under a nitrogen atmosphere die material from Part B was combined with 
anhydrous dichloromethane (10 mL) and trifhioroacetic acid (10 mL). The reaction 
mixture was stirred for 1 .5 hours. The reaction mixture was concentrated under reduced 
pressure to provide an oil which was dried under high vacuum at ambient temperature to 

15 give a solid. This solid was triturated with ether. The resulting white powder was dried at 
65°C in a vacuum oven overnight to provide 1.19 g of 3- {3-[2^4-amino-LH r -imidazo[4,5- 
c]quinolin-l-I)ethoxy]propyl}benzoic acid bis(trifluoroacetate), m.p. 138-140*0. 
Analysis. Calculated for CnHaN^^CjHFaQi)!: %C, 50.49; %H, 351; %N, 9.06. 
Found: %C, 5037; %H, 3.67; %N, 9.08 

20 'HNMR (300 MHz, DMSOd6) 5 9.07-7.14 (bs, 2 H), 8 .51 (s, 1 H), 837 (d, 7= 7.8 Hz, 1 
H), 7.82 (d 8.0 Hz, 1 H), 7.74 (m, 2 H), 7.64 (s, 1 H), 7.56 (t, J- 7. 1 Hz, 1 H), 730 (t, 
/= 7.7 Hz, 1 H), 7.15 (d, J" 7.6 Hz, 1 H), 4.91 (t, 7= 4.5 Hz, 2 H), 3.86 (t, J= 4.4 Hz, 2 
H), 334 (t, J= 5.9 Hz, 2 H), 2.44(t, /= 7.4 Hz, 2 H), 1.64 (m, 2 H) 
IR(KBr) 3367, 3104, 2372, 1685, 1204, 1146 cm"' 

25 HRMS (EI) Calculated for CuBaNO} (M*) 390.1692, found 390.1690. 
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Example 13 
2 -{3-P<4-Ammo-l#-Mda»^ 

trifluoroacetate 




Part A 

Using the general method of Example 12 Part A, N,N-{bis /ert-butoxycarbonyl)- 1 - 
[2^-propynyloxy)ethyq-ltf- (2g,4.3 mmol) was 

coupled with benzyl 2-iodobenzoate (137 g, 4.71 mmol) to provide 1.79 g of a mixture of 
mono-and di-BOC protected benzyl 2-{3-[2^4-ainmcHl^-imidazo[4,5^]qi±u)lin-l- 
yI)ethoxy]prop-l -ynyl}benzoate. 

'H NMR (300 MHz, DMSO-d6) S 8.45 (d, 7 3 Hz, 1 H), 839 (s, 1 H), 8.06-8.09 (m, 1 

H), 7.85-7.88 (m, 1 H), 7.70-7.73 (m,2H), 7.47-7.51 (m, 2 H), 7.40-7.43 (m, 2 H), 728- 

737 (m, 3 H), 7.19 (m, 1 H), 523 (s, 2 H), 4.97 (t, J= 5.0 Hz, 2 H), 427 (a, 2 H), 4.07 (t, 

7-4.9 Hz, 2 H), 130(8, 18 H) 

MS (C3) for C39H40N4O7 m/z 677 (MH*), 577, 477 

PartB 

Using me general method of Example 12 Part B, the material ftomPartAwas 
hydrogenated to provide 0.041 g of a mixture of mono-and di-BOC protected 2-{3-[2-(4- 
mnmo-lH-imidazo[43^]quiM acid. 
*HNMR (300 MHz, DMSO-d6) 5 830 (d, /- 73 Hz, 1 H), 839 (s, 1 H), 8.08 (d, 7- 73 
Hz, 1 H), 7.71-7.75 (m, 3 H), 722-728 (m, 2 H), 630 (d, J- 7.4 Hz, 1 H), 4.93 4.6 
Hz, 2 H), 3.87 (t, /- 4.5 Hz, 2 H), 330 (t, J- 5.6 Hz, 2 H), 2.73 (t, 7- 5.7 Hz, 2 H), 1.61 
(m,2H),128(a,18H) 

MS (CI) for CMHsMOrm/z 591 (MH*), 491, 391 
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Parte 

Using the general method of Example 12 Part C, the material from Part B was 
hydrolyzed to provide 0.28 g of 2-{3-[2^4-ammt>lH-iini(iazo[4,5^]qninolin-l- 
yl)ethoxy]propyl}benzoic acid as a solid, m.p. 186-188°C. 
5 Analysis. Calculated for CaHaWVQHFjQi: %C, 57.14; %H,4.59; %N, 11.11. 
Found: %C, 56.81; %H, 4.47; °/oN, 11.08 

, HNMR(300MH2,DMSO-d6) 8 8.90-920 (bs, 1 H), 8.50 (s, 1 H), 838 (d, J- 10.1 Hz, 
1 H), 7.84 (d, /- 8 J Hz, 1 H), 7.71-7.75 (m, 2 H), 736 (t, /«• 7.6 Hz, 1 H), 721-732 (m, 
2 H), 6.88 (d, /= 6.9 Hz, 2 H), 430 (t, /» 4.8 Hz, 2 H), 3.84 (t, /- 4.6 Hz, 2 H), 332 (m, 
10 2 H), 2.72 (t, /= 6.9 Hz, 2 H), 1.62 (m, 2 H) 

IR(KBr) 3212, 2929, 1709, 1204, 1124, 747 cm* 1 

HUMS (EI) Calculated for C22H22N4O3 (M*) 390.1692, found 390.1693. 

Example 14 

15 4-{3-[2^4-Anmo-l#^ 

trifluoroacetate 




Part A 

Using Ute general method of Example 12 Part A, N,N-(bis terr-butoxycarbonyl)-l - 
20 [2<2-propynyloxy)etty^^ (2.82 g, 6.04 xnmol) was 

coupled with benzyl 4-iodobenzoate (2.25 g, 6.64 mmol) to provide 2.14 g of a mixture of 
mono-and di-BOC protected benzyl 4-[3^2-{4-amino-lH-iinid^ 
yl}etiioxy)pn)p-l-ynyl]benzoate. 
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l H NMR (300 MHz, DMSO-dfi) 8 8.47 (d, J*72 Hz, 1 H), 8.40 (s, 1 H), 8.06 (d, /- 6.5 
Hz, 1 H), 7.87-7.89 (m, 2 H), 7.70-7.73 (m, 2 H), 7.36-7.49 (m, 5 H), 723-727 (m, 2 H), 
5.35 (s, 2 H), 5.0 (t, /= 4.5 Hz, 2 H), 4.40 (s, 2 H), 4.09 (t, 4.5 Hz, 2 H), 120 (s, 18 H) 
MS (O) for CjjH^Ot m/z 677 (MH*), 577, 477 
5 PartB 

Usmg the general method of Example 12 PartB, the material from Part A was 
hydrogenated to provide 1.86 g of a mixture of mono-and di-BOC protected 4-{3-{2-(4- 
arnino-li7-imidazo[4 J 5^]qumolm-l -yl)e&oxy]pro^ add. 
! H NMR (300 MHz, DMSO-d6) 8 8.51 (d, 7- 7.1 Hz, 1 H), 8.40 (s, 1 H), 8.07-8.10 (m, 1 
10 H), 7.72-7.75 (m, 4 H), 7.01 (d, 8.4 Hz, 2 H), 4.94 (t, 4.7 Hz, 2 H), 3.88 (t,J= 4.6 
Hz, 2 H), 3.30 (m, 2 H), 2.38 (t, /= 7J Hz, 2 H), 1.62 (m,2H), 129 (s, 18 H) 
MS (CI) for CttHasHtOrm/z 591 (MH*), 491, 391 
PartC 

Using me general method of Example 12 PartC, me material from PartB was 
1 5 hydrolyzed to provide 036 g of4-{3-[2^4-amiiu>-li^imidazo[4^]quinoliii-l- 
yl)emoxy]propyl}benzoic acid trifluoroacetate, m.p. 235-237°C 
Analysis Calculated for C^HhN^'CiHFjOz: %C, 57.14; %H, 4.59; %N, 11.11. Found: 
%C, 57.06; %H, 4.47; %N, 11.03 

! H NMR (300 MHz, DMSO-d6) 8 9.00-9.1 1 (bs,2H), 8.51 (s, 1 H), 8.37 (d, /= 8.4 Hz, 1 
20 H), 7.83 (d, /- 6.0 Hz, 1 H), 7.71-7.76 (m, 3 H), 7.55 (t7- 9.7 Hz, 1 H), 7.01 (d.7- 82 
Hz, 2 H), 4.91 (t, J- 5.0 Hz, 2 H), 3.84 (t, J= 4.7 Hz, 2 H), 3.32 (t, 7= 5.8 Hz, 2 H), 228 
(t, J» 7.1 Hz, 2 H), 1.62 (m, 2 H) 
IR(KBr) 3266, 3014, 2361, 1667, 1277, 1201, 1142 cm 4 
HRMS (EI) Calculated for C22H22N4O3 (M*) 390.1692, found 390.1697. 

25 
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Example IS 
H2-{3-[3-(Dixne%lain^^ 
lH-inudazo[4^^]qumolin-4-ainine dihydrochloride 




5 PartA 

Using the general method of Example 1 2 Part A, except that the reaction 
temperature was raised to 80^ N^{to^ 

propynyioxy)ethyIl-liHm (3 g, 6.43 mmol) was coupled 

with 3-iodo-iV^-^imethyIani^ (7.07 mmol) to provide 3.06 g of a mixture of mono 
10 protected and unprotected l-P<{3-[3^dmetfaylammo)p^ 
lif-imidazo[4,5^]quinolin-4-aniine. 
Part B 

Using the general method of Example 12 Part B, the material ftom Part A was 
hydro genated to provide -2,9 g of a mixture of mono Boc protected and unprotected l-(2- 
15 {3-[Hdhnethylamino)phenyI]pro^ 
PartC 

The material ftom Part B was combined with hydrogen chloride/methanol (30 mL 
of 3 M) and stirred at ambient temperature for 19 hours. A precipitate was removed by 
filtration. The filtrate was concentrated under reduced pressure and the residue was 

20 dissolved in a small amount of methanol and then neutralized with concentrated 

ammonium hydroxide to pH ~ 1 1 . The resulting precipitate was purified by column 
chromatography eluting with 95/5A ^fthlftT n w ^ ihTOf /mff ^** 0 ^^^ hydroxide. 
This material was combined with hydrogen chloride/diethyl ether. The resulting solution 
was concentrated under reduced pressure. The residue was triturated with diethyl ether. 

25 The resulting solid was isolated by filtration and then dried to provide 0.114 g of l<2-{3- 
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[3<dimemylannrio)phenyl]pr^ 
dihydrochloride, m.p. 180-183°C. 

Analysis. Calculated for C^NsO^OSa^CHjOXi: %C, 54.82; %H, 6.66; %N, 13.89. 
Found: %C, 54.60; %H, 6.50; 9£N, 13.66 

5 , HNMR(30OMHz,DMSC^O88.71^.73(ba,2H),8.44(s, lH),835(d,y=7.4H2, 1 
H), 7.83 (d,/» 8.0 Hz, 1 H), 7.72 (t,/- 7.6 Hz, 1 H), 7.55 (W 6.8 Hz, 1 H), 7.15 (m, 1 
H), 7.05 (m, 1 H), 6.96 (a, 1 H), 6.66 (d, J - 8.1 Hz, 1H), 4.88 (t, /= 5.3 Hz, 2 H), 4.02 (t, 
J" 3.7 Hz, 2 H), 3 .37 (t,7» 6.4 Hz, 2 H), 2.94 (a, 6 H), 2.40 (t,/- 7.6 Hz, 2 H), 1.66 (m, 
2H), 

10 IR (KBr) 3426, 3 138, 2928, 1693, 1113 cm"' 

HRMS (H) Calculated for C23H27N5O (M*) 389.2216, found 3892217 

Example 16 

2^thoxyme%I>-l-[2^3-phcnylpropo^)etiiyI]- 
15 lif-imidazo[4,5^]q^olin-4-amjne Hydrochloride 




Part A 

2H2^thcjxyrnethyi>ltf-inrida^ (3.50 g, 125 mmol) 

was slowly added over a period of 20 urinates to a suspension of sodium hydride (0.67 g 
of 60% in mineral oO, 16.77 nmol) in anhydrous N,N-dimethyl&rnunnide. The reaction 
mixture was allowed to stir for 1 hour and men l-bromo-3-phenyhnopane (2.16 mL, 14.19 
mmol) was added. The reaction mixture was stirred overnight The reaction mixture was 
dfluted with ethyl acetate, washed with water, washed with hrine, dried over magnesium 
sulfate, filtered and then concentrated under reduced pressure. The residue was purified 
by column chromatography elutmg with ethyl acetate to provide 2.38 g of 2- 
(eumxymeuiyiH^3^ylpro^ as a yellow ofl. 
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MS (CO for CwHbNaO* m/z 390 (MH+), 346. 
PaitB 

The material from Part A was combined with chloroform (SO xnL) and cooled to 
0°C. 3-chluruperoxybenzoic acid (222 g of 57-86%) was added. After 1 hour the reaction 

5 mixture was allowed to warm to ambient temperature. The reaction mixture was 
partitioned between aqoeons sodium bicarbonate and dichloromethane. The organic 
fraction was dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide 2^ethoxymethyI>l-[2<3-pheny!pr^^ 
c]qmnolme-SN«oxide as a brown solid. 

10 PartC 

Under a nitrogen atmosphere trichloroacetyl isocyanate (0.87 mL, 733 mmol) was 
slowly added to a mixture of the material from Part B and anhydrous dichloromethane (60 
mL). After Ihonr the reaction mixture was concentrated under reduced pressure to 
provide 2^-tri(Moro-N-{2^etbo^ 
15 imidazo[4,5^]quinolin-l-yl}acetamide. 
PartD 

Sodium methoxide (4.79 mL of 25% in methanol) was added to a mixture of die 
material from Part C and methanol (30 mL). The reaction mixture was allowed to stir 
overnight and then it was concentrated under reduced pressure to provide a dark ofl. The 

20 dark oil was purified by column chromatography elutmg with. 5% methanol in 

dichloromethane to provide a light yellow oiL Hie oil was treated with 1.0 M hydrogen 
chloride to provide a white solid. The material was isolated by filtration and then dried 
overnight in a vacuum oven at 80°C to provide 0.79 g of 2-{eflioxymefiiyI)-l-P-<3- 
phenylpropoxy)ethyI]-li7-ix^ hydrochloride as a white solid, 

25 m.p. 128-134<C. Analyzed for C^a^d • U5 HC1: %C 62.53; %H, 6.46; %N, 12.15; 
Found; %C, 62.64; %H, 6.47; %N,1L91. 

*H-NMR (300 MHz, DMSO-d6) S 8.14 (br d, J-8.3 Hz, 1 H), 7.63 (dd, J-8.3, 1.0 Hz, 1 
H), 7-45 (m, 1 H), 724 (m, 1 H), 7.05-7.15 (m, 3 H), 6.90 (m, 2 H), 6.62 (s, 2 H), 4.80- 
4.90 (m,4H), 3.83 (t, J-S.4 Hz, 2 H), 3 .56 (q, J-7.0 Hz,2H)» 327 (t, J=6.1 Hz, 2H), 237 
30 (t l M.6Hz,2H),l,63(xn,2H),1.16(t,J=6.8Hz,3H) 
IR (KBr) 3267, 3023, 1681, 1108 enf 1 

HRMS (Q) Calculated for CmHu^Oj (M 1 ) 4042212, found 4042215. 
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Example 17 
Hl-{[(3-CUoroben2yI)Qxy]metiiyI}prop 



Part A 

2- Ethyl-2KllWmidazo^ (3.0 ft 12.43 mmol), 
dicMoromethane (40 mL), aqueous sodium hydroxide (40 mL of 50%), 
bcxi2yltrimethylainm<mium chloride (0.01 g) and 3-chIorobenzyl bromide (281 g, 13.67 
mmol) wore combined and the resulting solution was stirred at ambient temperature 
overnight Analysis by TLC (5% methanol in dic^oromefiiane) indicated that the reaction 
was complete. The reaction was diluted with dichlaromefhane (1 00 mL) and water (1 00 
mL). The layers were separated. The aqueous fraction was extracted with 
dichloromethane. The organic fractions were combined, washed with brine, dried over 
m a gne sium sulfate and then concentrated under reduced pressure. The residue was 
purified by flash chromatography (silica gel eluting with ethyl acetate) to provide 4 32 g of 
Hl-{[(3^omben2yI)oxy]metM as a light orange 
oiL 

'H-NMR (300 MHz, DMSO-d6) 5 922 (s, 1H), 8.63 (s, 1H), 8.S5 (d, /- 7.8 Hz, 1H), 
8.17 (dd, J- 7.8, 1.5 Hz, IB), 7.69 (m, 2H), 72$ (dd, J- 4.9, 1.5 Hz, 2H), 7.08 (s, 1H), 
7.03 (m, IB), 5.40 (m, 1H), 4.47 (s, 2H), 334-4.07 (m, 2H), 2.11 (xn, 2H), 0.88 (t, 7 J Hz, 
3H) 

MS (C3) far C21HMCIN3O m/z 366 (MH*), 332 
PartB 

3- ChIoroporaxy benzoic acid (2.84 g of 77%) was added in portions to a solution 
of the material from Part A in chloroform (60 mL). After 2 hours analysis by TLC (10% 
methanol in dichlororncthane) indicated that the reaction was complete. The reaction was 
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diluted with, chloroform, washed with saturated sodium bicarbonate, washed with "brine, 
dried over magnesium sulfate and then concentrated under reduced pressure to provide 
crude Hl-{[(3^hlorobenzyl)oxy]m^ 
PartC 

S Ammonium hydroxide (20 mL) was added to a solution of the material from Part B 

in dichloromethanc (80 mL). Tosyl chloride (2.42 g) was added in portions. Analysis by 
TLG (5% methanol m dichloromethane) indicated that the reaction went to completion 
immediately after fhe addition of the tosyl chloride. The reaction mixture was diluted with 
dichloromethane and saturated sodium bicarbonate. The layers were separated. The 

10 organic layer was washed with brine, dried over magnesium sulfate and then concentrated 
under reduced pressure to provide a light brown oiL The ofl was purified by flash 
chromatography (silica gel ehxting with 5% methanol in dichloromethane) to provide an 
off-white gooey solid. This material was purified by flash chromatography (silica gel 
ehxting with 5% methanol in dichloromethane) to provide a pinkish-white solid. This 

IS material was further purified by flash chromatography (silica gel elating with ethyl 

acetate) to provide -1.0 g of 1 ^1- {[(3^orobeii2yl)oxy]mc%l}propyI)-lir-iinid^[4,5- 
cjqumolin^amine as an off-white solid, m.p. 60-62°C. Analysis: Calculated for 
CuHztCINiO- Ya H2O: %C, 65.41: %H, 5.62; %N, 14 34; Found: %C, 65.5; %H, 5.62; 
%N, 14.61. 

20 'H-NMR (300 MHz, DMSO-d6) S 837 (s, IE), 8.19 (d, J- 83 Hz, IB), 7.62 (dd, /- 83, 
1.5 Hz; 1H), 7.43 (dt, /= 83, 13 Hz, 1H), 7.18-728 (m, 3H), 7.09 (m, 1H), 6.52 (br a, 
2H), 524 (m, 1H), 4.48 (a, 2H), 4.01 (dd, J" 10.5, 6.6 Hz, 2H), 3.92 (dd, J=> 103, 4.4 Hz, 
2H), 2.10 (quintet, J- 73 Hz, 2H), 0.88 (t, 73 Hz, 3H) 
MS (CI) for C21H21CIN4O m/z 381 (ME*), 185 

25 
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Example 18 



l-{2-p^-AmmophenyI)propoxy]e^>-lif.igd 



Under a nitrogen atmosphere, N,N-(bis fcr«nitoxycaroonyi}-l -{2-(2- 
pnWnyloxy)Btfayl]-Lff-i^^ (0.50 g, 1.07 mmol), 

triethylamine (039 mL, 2.79 mmol)) and anhydrous acetonitrile (10 mL) were combined. 
The resulting solution was heated to 80°C As the reaction was heating, 2-iodoamTine 
(026 mL, 1.18 mmol), copper (Q iodide (0.012 g) and 

dichIcTObis(triphenyb^ (0.023 g) were added. The reaction mixture 

was heated at 80°C overnight The acetonitrile was removed under reduced pressure and 
the residue was purified by flash chromatography (silica gel elating with 3% methanol in 
dichloromemane) to provide 0.47 g of N,N-(bis ^-butoxycarbonyl)-l-<2-{[3-<2- 
ammophenyI)prop-2-yiryl]^ as a brown 

solid. 

'H-NMR (300 MHz, DMSO-d6, DjO) 8 8.47 (d.7- 3.6 Hz, IE), 837 (s, IB), 8.10 (d, J= 
9.6 Hz, 1H), 7.75 (m, 2H), 7.04 (t J- 72 Hz, IH), 6.80 (m, IE), 6.65 (d, J= 8.3 Hz, 1H). 
6.45 ft /» 73 Hz, IH), 4.98 ft J- 4.4 Hz, 2H), 436 (a, 2H), 4.08 ft /- AS Hz, 2H), 
131(a,18H) 
PartB 

Catalyst (5% platinum on carbon) was added to a solution of N,N-(bis terr- 
butoxycaibonyI)-l^-{[3^-4miri0phen 

c]q\iinolin-4-aminc in methanol. The mixture was hydrogenated on a Pair apparatus at 50 
psi (3.5 Kg.cm 2 ) overnight The reaction mixture was filtered through a layer of Cslite® 
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filter aid and the filter cake was washed with additional methanol. The filtrate was 
concentrated under reduced pressure to provide an off-white solid. This material was 
purified by flash chromatography (silica gel dating with dichloromethane, then with 1 % 
methanol in dichloromethane, then with 2% methanol in dichloromethane and finally with 
5 3% methanol in dichloromethane) to provide -0.25 g of N^N-(bis ^-butoxycarbonyl)-!- 
{2^3^ammophenyI)prop^ as a light 

yellow oiL 

] H-NMR (300 MHz; DMSO-d6) S 823 (dd, 8.4, 0.9 Hz, 1H), 8.16 (dd, /» 8.4, 0.9 
H2; 1H), 7.97 (s, 1H), 6.96 (dt, 7-7.5, 1.6Hz, 2H), 6.87 (dd, /= 7.5, 1.4 Hz; 1H), 6.62 
10 (dt, J- 73, 1.0 Hz, IB), 6.57 (dd, J- 8 3, 1.1 Hz, 1H), 529 (s, 1H), 4.71 (t; /= 53 Hz, 
2H), 351 (t, /= 5.1 hZ, 2H), 338 (t, /« 6.0 Hz, 2H), 239 (t, /- 7.4 Hz, 2H), 1 .76 (m, 
2H),1.41(brs,18H) 

MS (Q) for C3iH»NsO s m/z 562 (MH 4 ), 462, 362, 229 
Parte 

15 A solution of die material from Part B in anhydrous dicMoromethane (4 mL) was 

added with stirring to a solution of trifluoroacetic acid (2xnL) and anhydrous 
dichloromethane (2 mL) which had been cooled to 0°C. The reaction mixture was kept in 
an ice bath for about 2 hours and then it was allowed to warm to ambient temperature. 
The reaction mixture was stirred at ambient temperature overnight The volatiles were 

20 removed under reduced pressure to provide a pink oiL The oil was dissolved in ethyl 
acetate (~ 3mL) and tricthy lamine (~ 1 mL) was added dropwise. The mixture was 
allowed to stir for about an hour. The resulting precipitate was isolated by filtration to 
provide 0.13 g of 1 -{2-[3^-aminophenyl)pr^ 

amine trifluoroacetate as a white solid. Analysis: Calculated for C21H23N5O • C2HF3O2: 
25 %C, 58.10; %H, 5.09; %N. 14.73; Found: %C, 57.78; %H, 4.97; %N, 14.59. 

! H-NMR (300 MHz, DMSO-d6) S 8.87 (br s, 1H), 8.49 (a, 1H), 836 (d, J- 7.8 Hz, 1H), 
7.83 (d, J- 83 Hz, 1H), 7.72 (t, 7- 73 Hz, 1H), 736 (t, J* 7.6 Hz, 1H), 6.81 (t, /« 7.6 
Hz, 1H), 631 (m, 2H), 632 (t, /• 6.8 Hz, 1H), 450 (t, J» 4.6 Hz, 2H), 3.85 (t, /« AS 
Hz, 2H), 333 (t, J~ 6.1 Hz, 2H), 222 (t, J- 73 Hz, 2H), 135 (m, 2H) 
30 IR(KBr) 3414, 3335, 3253, 3019. 1738, 1202, 1185, 1131 cm- 1 

HRMS (EI) Calculated for CziHbNsO (M*) 361.1903, found 361.1903 
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V 

Example 19 

4-{p<4-Amino-lfr 



5 




Part A 

2^1if-Imidazo[4^-c]qukolitt- l-yI)eflianol (1.5 g, 7.0 mmol) was added to a 
stirring mixture of a-hnmw-p-tolmatrile (1.79 g, 9.1 mmol), sodium hydroxide (20 ml, 

10 50%), dicMorcmrethane (20 ml), and bcnzyltrimefcylammomum chloride (0.06 g, 03 

mmol). The reaction waa maintained for 1 8 hoars and men diluted with dxchloromethane 
(20 ml) and water (20 ml). The two phases were separated and the aqueous traction was 
extracted with additional dicMoromethane. The organic factions wens combined, washed 
with water, dried (MgS0 4 ), filtered, and concentrated The residue was purified by flash 

IS column chromatography (silica gel, 9/1 dicMoromdhane/methanoI) to provide 1.8 g of 4- 
{[2^1if-imida2»[4,5^]qamolm-l-yI)^ 

'HNMR (500 MHz, DMSCNiO 6 9.22 (s, 1H), 8.41 (s, 1H), 8.40 (d, J-l.l Hz, 1H), 8.17 
(dd, J-83,1.2 Hz, 1H), 7.72 («fc J-7.6,13 Hz, IB), 7.66 (dt; J-7.6,1.3 Hz, 1H), 7.63 (d, 
J=8. 3 Hz, 2H), 7.25 (d, J-82 Hz, 2H), 457 (t, J-5.1 Hz, 2H), 4.53 (a, 2H), 3.97 (t, J=5.5 
20 Hz, 2H); 

MS(d)m/e329(M+H). 
PaxtB 

3-Chloxoperoxybenzoic acid (1.6 g, 5.5 mmol, 60% hy weight) was slowly added 
to a solution of 4-{2^1J7-inuaazo[4^]qumolin-l^ (1.8 g, 

25 5.5 mmol) in chloroform (50 ml). The reaction was maintained overnight and then 
sequentially washed with saturated sodium bicarbonate (200 ml), water (2 X 100 ml), 
dried (MgSOO. filtered, and concentrated to provide 1 .4 g of l-{2-[(4- 
cyanobenzyQoxy]etiryl}-lJ7-n^ 
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PartC 

Trichloroacetyl isocyanate (0.73 ml, 6.1 mmol) was added dropwise to a solution 
of 1 - {2-[(4^yarioberizyI)oxy]ethyl}-l^^ (1.4 g, 4.1 

mmol) and dichloromethane (25 ml). The reaction was maintained ov ernight and then 
5 concentrated. The resulting red solid was dissolved in methanol (100 ml) and sodium 
methoxido (4 ml, 25% in methanol) was added dropwise. The reach^m was maintained 
overnight The erode product formed aa a precipitate and was isolated by filtration. 
Purification of the solid by recrystallization (isopropyl alcohol) followed by flash column 
chromatography (silica gel, 9/1 dicHoTomethane/meflumoI) provided 1.0 g of 4-{(2-(4- 
10 amino-liT-imidazo[4,5^]qirinolm- l-yl^^ as a white solid, rap. 

238.1-2395 "C. 

'HNMR (300 MHz, DMSQ-dd 8 8.19 (s, 1H), 8.07 (dd, J-85,1.0 Hz, 1H), 7.67 (d, J-8.4 
Hz, 2H), 7.62 (dd, J-8.4,1.1 Hz, 1H), 7.43 (dt, J-7.6,13 Hz, 1H). 730 (d. J*8.4 Hz, 2H), 
751 (dt, J*7.6, 15 Hz, IH), 656 (s, 2H), 4.86 (t, Hz, 2H), 455 (s, 2H), 353 (t, 
15 *-5.1Hz,2H); 

IR (KBr) 3456, 3285, 31 17, 3069, 2228, 1637, 1583, 1526, 1481, 1397, 1372, 1353, 1252, 
1097,884,822,760 cm' 1 ; 

MS (EI) m/e 343.1440 (343.1433 Calculated for C20H17N5O); 
Analysis: Calculated for CjoHnNjO: %C, 6956; %H, 4.99; %N, 2059. Found: %C 
20 70.09; %H, 450; %N, 20.16. 

Example 20 

2^moocymetlryl>l^-{[6X4^henyIbutD^)h^ 
* lif-imidazo [45^]quinohra-4-amine 
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PartA 

A solution of (1.0 g, 

3.7 mmol) inNjN-Kiimethylfonnamide (20 ml) was added dropwise to a suspension of 
sodium hydride (0.19 g of a 60% dispersion in mineral oil, 4.8 mmol) bN^- 

5 dimelhylfonnamide (10 ml). The reaction was maintained for 45 minutes followed by the 
dropwise addition of {4^(6-bromohexyI)cncyIbirtyI}benzeno (1.6 g, 5.1 mmol). Tho 
reaction was stirred overnight at room temperature and *fo*n partitioned between ethyl 
acetate and water. The two phases were separated and the aqueous fraction was extracted 
with additional ethyl acetate. The organic fractious were combined, washed with water, 

10 dried (MgS04), filtered, and concentrated. The crude product was purified by flash 
column chromatography (silica gel, 4:1 ethyl acetate/hexanes) to provide 0.81 g of 2- 
(e&oxymetfyl>l^ 
as a brown o£L 

15 PartB 

3-Chloroperoxybenzoic add (0.47 & 1 .6 mmol, 60% by weight) was slowly added v 
to a solution of 2^ethoxymethyl)4^-{[6^4-phenyI^^ 

imidazo[4,5-c]quinoline (0.81 g, 1.6 mmol) in chloroform (15 ml). The reaction was 
maintained overnight and then sequentially washed with saturated sodium bicarbonate and 
20 water, dried (MgS0 4 ), filtered, and concentrated to provide 0,7 g of 2-(ethoxymefliyI)-l- 
(2-{f6K4-phcnynmlnxy) as an 

orange solid. 

PartC 

25 Trichloroacetyl isocyanate (0.25 ml, 2.1 mmol) was added dropwise to a solution 

of2^efcoxymethyI>l^-{[6^ 

c]quinolin-5N-ozide (0.7 g, 1 .4 mmol) and dichloromethane (20 ml). The reaction was 
maintained for 2 hours and sodium mefhoxide (2^ ml, 25% in methanol) was added 
dropwise. The reaction was maintained overnight The mixture was filtered and the 
30 filtrate concentrated. Purification of the filtrate by flash column chromatography (silica 
gel, 97:3 ethyl acetate/mefhanol) provided 022 g of 2-(eflioxymefhyI)-l-(2-{[6-(4- 
phenyIbutoxy)hexyI]Q^ as a colorless ofl. 
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*H NMR (300 MHz, DMSO-dJ 6 8.10 (d, J-7.9 Hz, 1H). 7.62 (d, J-7.9 Hz, 1H), 7.43 (t, 
^7.3 Hz, 1H), 7.28-7.12 (m, 6H), 6.55 (s, 2H), 4.79 (broad s, 4H), 3.82 (t, J-5.3 Hz, 2H), 
3.55 (q, JK7.0 Hz, 2H), 333-332 (m, 6H), 2.56 (t, Mi Hz, 2H), 1.62-133 (m, 8H), 1.18- 
1.10 (m,7H); 

MS (EQm/e 5183263 (5183256 Calculated for CjiHcNA); 

Analysis: Calculated for CaHcNiOs: %Q 71.78; %H, 8.16; %N, 10.80. Found: %C, 

7130; %H, 839; %N, 10.68. 

Example 21 

1 - {2-[3 -(Benzyloxy)propoxy] ethyl} -2^etioxymethyl>. lif-imidazo[4,5-c] qmnolin-4- 

8flMn C 




A solution of 2-[2^c1iioxymethyI}-lif-iimda20 [4,5-c]quinoHn- 1 -yI]e1hanol (1.0 g, 
IS 3.7 mmol) inNJ4-Kiimcthylf(iTTnairride was added dropwise to a suspension of sodium 

hydride (0.19 g of a 60% dispersion in mineral oil, 4.8 mmol) in N^-dime%Ifonnamide 
(20ml), The reaction was maintained for 2 hours followed by die dropwise addition of 
benzyl 3-bromopropyl ether (0.72 ml, 4.1 mmol). The reaction was stirred overnight at 
100°C, quenched by pouring over ice, and extracted with ethyl acetate. The organic 
20 fractions were washed with water, dried (MgSOO, filtered, and concentrated The erode 
product was purified by flash column chromatography (silica gel, 4:1 ethyl 
acetate/hexanes) to provide 0.45 g of l-{2-[3^enzyloxy)propaxy]ethyl}-2- 
(etiujxyme%I)-li?-imidazot4^]quinoliM as a brown oil 
l-{2^<benzyioxy)pro^^ 
25 was converted to l-{2-f3-(benzyloxy)prapoxy]e%^ 

c]qumolin-4-axnine using the general methods described in Parts B and C of Bxarnple20. 
Purification by flash column chromatography (silica gel, 95/5 ethyl acetate/methanol) 
provided the desired product as a colorless oiL 
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'H NMR (300 MHz; DMSO-dj) S 8.11 (dd, J=82,0.8 Hz, IB), 7.62 (dd, J-83, 12 Hz, 
1H), 7.44 (dt, J-7.6,12 Hz, 1H), 732-7.19 (m, 6H), 6.56 (s, 2H), 4.85-4.77 (m, 4H), 426 
(a, 2HX 3.84 (t, J-5.4 Hz, 2H), 334 (q, M.O Hz, 2H), 3.40 J-62 Hz, 2H), 326 (t, 
J=62 Hz, 2H), 1.63 (pentet, J«=6J Hz, 2H), 1.15 (t, J-7.0 Hz, 3H); 
5 ,3 C NMR (125 MHz, DMSO-d«) 8 1520, 149.5, 1452, 138.5; 1332, 128.1, 127.4, 1273, 
126.8, 1263, 12625, 121.0, 120.6, 114.8, 71.8, 69.0, 673, 663, 65.4, 64.4, 45.4, 29.4, 
143; 

IR (EBr) 3305, 174, 2970, 2925, 2864, 1633, 1583, 1533, 1481, 1437, 1386, 1099, 754, 
737, 698 cm'; 

10 MS (EI) m/e 434.2318 (4342317 Calculated for C23H30N4O3). 

Example 22 
l-[2-(3-FIieaylpK>poJcy)e%I>^^^ 

15 ■: 




According to the general method of Example 20 (Parts A-Q, 2-(Lff-imidazo[4,5- 
c]quinolin-l -yl)eihanol and (3-biomopropyI)benzene were combined to provide l-[2-(3- 

20 pheiriyh3ropoxy)cmyl]-liy-Tmiri^ as a white solid. 

'HNMR (300 MHz, DMSO-d«) 8 8.17 (a, 1H), 8.12 (d, 1-72 Hz, IB), 7.64 (dd, J=83,1.0 
Hz, 1H), 7.45 (m, 1H), 724 (m, 1H), 7.16-7.08 (m, 3H), 632-6.89 (m, 2H), 6.60 (a, 2H), 
4.81 (t, J-5.1 Hz, 2H), 3.82 (t,J=5.1Hz, 2H), 329 (t, J=6.1 Hz, 2H), 238 (m, 2H), 1.63 
(m,2H), 156-125 (m,8H). 0.88 (t,J=»72 Hz, 3H); 

25 ,J C NMR (75 MHz, CDCb) 5 1513, 1443, 142.6, 141.4, 1326, 1283, 1282 127.4, 
127.1, 125.8, 1222, 1 19.8, 1 15.4, 70.4, 68.6, 47.6, 32.0, 30.9; 
MS (EI) m/e 347.1882(347.1872 Calculated for C21H33N4O). 
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Example 23 
l^-{[3^3 f 4-Dinieih^^ 

lH-inndazo[4^^]quinolin^aminc 




5 

Under a nitrogen atmosphere, l-p^^jropynyloxy)e%Il-lH-imidazo[4 > 5- 
c]quinolin-4-amine (0.5 g, IS mmol), copper (Q iodide (0.036 g, 02 mmol), 4-iodo-ortfto- 
xylene (0 J5 g, 2, 1 mmol) and pyrrolidine (10 mL) were combined and stored at ambient 
temperature. IMchlorobis(triphenjdphosphine)paIlaxiium(II) (0.066 g, 0.1 mmol) was added 

10 and the reaction mixture was stirred at ambient temperature for 1 hour. Analysis by TLC 
(30% methanol in chloroform) indicated that starting material was still present The 
reaction mixture was heated at 65°C overnight The pyrrolidine was removed under 
reduced pressure. The resulting residue was triturated wife dichloromethano containing 
methanol The insoluble material was isolated by filtration and then iBCiystalHzod from 

15 toluene (40 mL) to provide 0.1 g of l<2-{(3^,4-dimefhyIphenyI)-2-propynyl]oxy}ethyl]- 
lif-miidazo[4^]qumolin-4-amme as a solid, m.p. 214-216°C. Analysis: Calculated for 
C2jBbN 4 0: %C, 74J7; %H. 559; %N, 15.12; Found: %C 7424; %H. 5.98; %N, 15.08. 
'H-NMR(300 MHz; DMSO-de) 5 (ppm) 8.167(s,lH), 8.112(d^7JHz,lH), 
7.628(d^83Hz,lH), 7.44(^-7 JHz,lH), 7-232(tf=6.8Hz,lH), 7.078(<y=7.8Hz,lH), 

20 7.024(s,lH), 6552(d>7.9H2,lH), 6.586(s,2H), 4.849(y^5Hz2H), 4365(^2H), 
4.015(U^5.fiHz^H), 2.197(s^H), 2.159(s,3H). 

Examples 24 -27 

The compounds in me table below were prepared according to the synthetic 
25 method of Reaction Scheme I above using the following general method. 
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(25 mg) was placed 
ina2dram(7.4mL) viaL Sodiumhydride(i:75eqof60%minin^ 
dimetfcylfbrmamide (1 mL) wore added. Use vial was placed on a souicator for about 10 
minutes at ambient temperature to allow the aBcoxide to form, The halide (1.75 eq) was 

5 added and the vial was placed back on the sonicator for about 30 to 60 minutes at ambient 
temperature. Hie reaction mi x ft ire was analyzed by LC/MS to confirm the formation of 
fiie desired product The reaction mixture was purified by semi-preparative HFLC. The 
8enri-prep HPLC ftactions were analyzed by LC-APC3/MS and the appropriate fractions 
were combined and lyopMlized to provide the trifhioroacetate salt of the desired product, 

10 which was confirmed by accurate mass and *H NMR. The table below shows the structur e 
of flie free base and foe theoretical mass (TM) and tho measured r"fl«a (MM). 



Example 

# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


24 


NH, 


A 


TM = 346.1794 
MM "346.1795 


25 




A 


TM- 360. 1950 
MM -360.1955 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Pa.) 


26 




A v 


TM- 414.1667 
MM-414.1678 


27 


& 

Br > 


A 


TM- 424.0899 
MM -424.0902 



Examples 28 - 41 

The compounds in the table below were prepared according to the synthetic 
method of Reaction Scheme I above using the following general method 
5 The 4-anmo-Lff-hni^ alcohol (25 mg) was placed in a 2 

dtam (7.4 mL) viaL Sodhim hydride (12 

dime%lfbimamide (I mL) were added. The vial was placed on a sonicate for about 1 
hour at 50°C to allow the alkoxide to form. The halide (12 eq) was added and the vial 
was placed back on the sonicate for about 1 to 2 hours at 50°C, The reaction mixture 

10 was analyzed by LC/MS to confirm the formation offo desired product The reaction 
mixture was purified by semi-preparative HPLC. The semi-prep HPLC fractions were 
analyzedby I£^APO/MS andflie appropriate fractions were combined and lyophilized to 
provide flie trifluoroacetate salt of the desired product, which was confirmed by accurate 
massand'HNMR. The table below shows the structure of die free base and the 

IS theoretical mass (TM) and the measured mass (MM). 
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Example 

# 


Structure of the Free Base 


Purification 
Method 


MasB Measurement 
(Da.) 


28 


' i 


A 


TM-394.1794 
MM- 394.1791 


29 


a 


A 


TM -428.1404 
MM- 428.1396 


30 




A 


TM- 428.1404 
MM -428.1397 


31 




A 

• 


TM- 408.1950 
MM -408.1956 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Pa.) 


32 


NH, 

• 


A 


TM- 408.1950 
MM -408.1956 


33 


NH, 

0% 


A 


TM - 346.1794 
MM -346.1791 

* 


34 


(J H- 

CI 


A 


TM- 380.1404 
MM -380.1399 


35 


NH, 

.cr 


A 


TM- 380.1404 
MM -380.1399 
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Example 

# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


36 


NH, 


N A 


TM- 360.1950 
MM -360.1942 


37 


MH, 


A 


TM- 360.1950 
MM -360.1941 


38 


NH, 

V 


A 


TM- 380.1404 
MM -380.1400 


39 


NHj 


A 


TM- 371.1746 
MM -371.1751 



85 



WO 02/46189 



PCT7US01/46581 



Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


40 


V 


A 


TM= 380.1404 
' MM =380.1398 


41 


NH, 


A 


TM= 376.1535 
MM -376.1536 



Examples 42 -88 

The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme I above using the following general method. 

The 4-amhu>-lif-iiiri^ alcohol (25 mg) was placed in a 2 

dram (7.4 mL) vial Sodium hydride (1 2 eq of 60% in mineral oil) and N,N- 
dnncftylformamide (1 mL) were added. The vial was placed on a sonicator for about IS 
• to 30 minutes at ambient temperature to allow the alkoxide to form. The halide (12 eq) 
10 was added and the vial was placed back on the sonicator for about 15 to 120 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the 
formation of the desired product. The reaction mixture was purified by semi-preparative 
HPLC. The semi-prep HPLC fractions were analyzed by LC-APCI/MS and the 
appropriate fractions were combined and lyophiHzed to provide the trifhioroacetate salt of 
IS the desired product, which was confirmed by accurate mass and ] E NMR. The table 
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below shows the structure of the free base and the theoretical mass (TM) and the measured 
mass (MM) or nominal mass (NM). 



Example 


Structure of the Free Base 


Pun fi cation 


Mass Measurement 


# 




Method 


(Da.) 


42 


NH, 

0 


A 

- 


TM- 318.1481 
MM » 318.1482 


43 




A 


TM - 328.1535 








MM =328.1534 




• 




44 




A 


TM- 377.1488 
MM =377.1487 


45 


NH, 


A 


TM- 430.1617 
MM- 430.1614 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


46 




A 


TM« 371.1746 
MM - 371.1746 


47 


NH, 


A 


TM- 380.1404 
MM -380.1394 


48 




A 


TM-430.1617 
MM«430.1613 


49 


& 


A 


TM-360.1950 
MM - 360.1949 

... 
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Example 
# 


Structure of die Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


50 


V 


A 


TM- 346.1794 
MM -346.1781 

f 


51 


JfxV 

OH* 
0 


A 


TM* 3 363.1331 
MM» 363.1324 


52 


• Y 

a 


A 


TM- 366.1247 
MM -366.1243 


53 


a 


A 


TM- 400.0858 
MM- 400.0856 
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# 


structure ox the rree Base 


Purification 
Method 


Mass Measurement 
(Da.) 


54 


NH a 


A 


IM- 364.1331 
MM -364.1352 










55 




A 


IM- 405.1801 
MM =405.1754 


56 


SF^ 

u v ... 


A 


TM- 377.1488 
MM -377.1490 


57 


P« ~ 


A 


TM- 391.1644 
MM -391.1637 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


58 


NHj 

0 


A 


TM= 391.1644 
MM =391.1637 


59 


NH, 

xrv 

V 


A 


TM- 360.1950 
MM" 360.1938 


60 


NHj 

CI 


A 


TM- 394.1560 
MM =394.1558 


til 


NH, 
N AsL-N v 

I IL N > 


A 


TM- 394.1560 
MM-294.1557 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


62 


a 


A 


TM- 428.1 171 
MM -428.1159 


63 




A 


TM- 428.1824 
MM- 428.1826 


64 


N 


A 


TM- 385.1903 
MM -385.1904 


65 


NHj 

— 


A 


TM- 385.1903 
MM -385.1897 
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Exsmplc 

# 


Structure of the Free Base 


Purification 
Me&od 


Mass Measurement 
(Da.) 


66 


Q 


A 


TM=- 4182005 
MM - 4182013 


61 




A 


TM- 3882263 
MM -3882257 


68 


\ 


A 


TM=« 400.1511 
MM =400.1507 


69 


to 


A 


TM= 382.1794 
MM = 382.1788 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


70 


NH a 

(fx 


A 


TM- 332.1637 
MM- 332.1641 


71 


" 

OX 


A 


TM = 390.1692 
MM- 390.1697 


72 




A 


TM- 346.1794 
MM- 346.1791 


73 


NH, 

a 


A 


TM- 366.1247 
MM- 366.1241 
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Example 


Structure of the Free Base 


Purification 


Mass Measurement 


# 




Method 


(Da.) 


74 


NK, 

(Yi 


A 


TM-400.1511 
MM -400.1512 


75 


NH a 


A 


1M- 346.1794 








MM -346.1799 




• 




76 


NH, 

v 


A 


TM- 360.1950 
MM -360.1953 
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Example 
# 


Structure of me Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


77 


(TV . 


A 


TM- 360.1950 
MM -360.1941 


78 


NHj| 


A 

• 


TM=" 414.1667 
MM = 414.1670 


79 


NHj 

V 


A 


TM= 452 
NM[M+H]* 1 -453 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


80 


AX} 

V 


A 


1M-360 
NMIM+Hf'-aei 


81 


6 • 


A 


TM-360 
NMEM4flr=361 


82 


NHj 

...i 


A 


TM= 374 
NM [M+Hf 1 = 


83 


NH, 

o" 


B 


TM= 379.1281 
MM =379.1278 
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Example 

# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


84 


V 


B 


TM- 348.1586 
MM = 348.1588 


85 


NH, 

•o 


B 


TM- 362.1743 
MM =362. 1736 


86 


NH, 


B 


TM = 362.1743 
MM -362.1748 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Pa.) 


87 


NHg 

N 


B 


TM ■ 373.1539 
MM =373.1546 


88 


NHL, 


B 

t 


1M» 373.1539 
MM =373.1543 



Examples 89- 96 

The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme V above using fee following general method 
2^4-Amino-2-butyl^ 
(25 mg) was placed in a 2 dram (7.4 mL) viaL Sodium hydride (12 eq of 60%mmineral 
ofl) andN^^Hme^lfbnnamide (1 mL) were added. The vial was placed on a sonicator 
for about 15 minutes at ambient temperature to allow the alkoxide to form. The halide 
10 (1 2 eq) was added and &e vial was placed back on file sonicator for about 15 minutes at 
ambient temperature. The reaction mixture was analyzed by LC/MS to confirm the 
formation of the desired product. The reaction mixture was purified by senn-preparative 
HFLC. Hie semi-prep HPLC fractions were analyzed by LC-APG/MS and the 
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appropriate fractions were combined and lyophilized to provide the trifluoroacetate salt of 
the desired product , which was confirmed by accurate mass and ! H NMR. The table 
below shows the structure of die free base and the theoretical mass (TM) and the measured 
mass (MM). 



Sxample 

# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


89 


NH, ^ 

°i 


B 


TM- 4122030 
MM =4122023 




a. 






90 




B 


TM- 3922576 
MM =3922575 


91 


NH, 

• 


B 


TM- 4462293 
MM -4462287 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


92 


NH, 


B 


TM= 4462293 
MM =4462288 


93 


N 


B 

i 


TM 83 4032372 
MM =4032365 


94 


NH, 

N 


B 


TM- 4032372 
MM =4032370 


95 

• 


NH, 


B 


TM= 4343046 
MM =4343047 
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Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(D«.) 


96 




B 


TM- 40921 14 
MM - 4092117 



Examples 97 -100 
The compounds in the table below were prepared according to the synthetic 
5 method of Reaction Scheme HI above using fee following genera] method 

A 1 mL portion of a solution prepared by dissolving 0.5 g of l-<4-ammo-Lff- 
imidazo[4^^]quinolm-l-yl)propan-2-K)l in N^niime%lf6tmamide (20 mL) was added 
to a 2 dram (7.4 mL) glass vial containing the phenol (2 eq.). Ttiphenylphosphme (54 mg, 
2 eq.) dissolved inN>N«-dimetfaylfonnamide (1 mL) was added to fee viaL The resulting 
10 slurry was sonicated to dissolve fee phenoL Diethyl azodicarboxylate (36 mg, 2 eq.) was 
added neat The reaction mixture was sonicated for about 30 minutes and then shaken 
overnight at ambient temperature. The reaction mixture was purified by semi-preparative 
HPLC using Method A. The compounds of Examples 99 and 100 were provided as the 
trifluoroacctate salts Tbe products were confirmed by accurate mass and *HNMR. The 
15 table below shows fee structure of fee free base and fee theoretical mass (TM) and fee 
nominal mass (NM). 





Structure 


Mass Measurement 


97 


NH, 


1M-343 
NM[M+H] +I =344 
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Example # 


Structure 


Mass Measurement 


98 




TM-384 
NM[M+HJ* l »385 


99 

• • 


NHg 


TM-348 
NM[M+HT - 349 


100 




TM=430 
NM[M+Hf , =431 



Examples 101 - 104 
The compounds in the table below were prepared according to the synthetic 
S method of Reaction Scheme III above using the following general method 

A 1 mL portion of a solution prepared by dissolving QJS g of 2<4-amino-Lff- 
imidazo[4,5-c]quinolin- 1 -yI>2-etbylethanol in N^-dimetihylformamide (20 mL) was 
added to a 4 dram (1 5 mL) glass vial containing the phenol (2 eq.). Triphenylphosphine 
(51 nig, 2 eq.) dissolved in N^Hme%lformamide (1 mL) was added to the viaL Diethyl 
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a 

azodicaiboxylate (34 mg, 2 eq.) was added neat The resulting solution was sonicated for 
about 2 minutes and then shaken overnight at ambient temperature. Analysis by HPLC 
indicated that tire reaction was not complete. The solvent was removed under vacuum. 
The resulting oil was dissolved in 1 mL of tetrahydroruran containing triphenylphosphine 
(2 eq.). Diethyl azodicarboxylaie (2 eq.) was added neat The reaction mixture was shaken 
at ambient temperature overnight Analysis by HPLC indicated that the reaction was 
complete. The reaction mixture was purified by semi-preparative HPLC using Method B 
The semi-prep HPLC fractions were analyzed by LC-APO/MS and the ar^ropriate 
fractions were combined and h/ophfflzed to provide the trrflucroacetate salt of the desired 
product, which was confirmed by accurate mass and J H NMR. The table below shows the 
structure <rf1he free base and tire thecratic 



Example # 


Structure of the Free Base 


Mass Measurement 


101 


NH, 


TM-398 
NMPkffm +I = 399 


102 


NH, 


TM-357 
NMtM+Hf' - 358 
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Example # 


Structure of the Free Base 


Mass Measurement 


103 


NHj 

■ J&V 

\ 


TM-444 
NMJM+HJ* 1 -445 


104 


NH, 


TM-389 
NM[M+H] +, -390 



Example 105 
l^-Fheno^%l)-l^-unidaro 




S 2^4-Ainitto-liy-inrida2^ (25 mg, 0.108 snnol) and 

N^^KmcflQdfinmamide (1 mL) were combined. Phenol (12 mg, 0.130 mmol) aid 
triphenyiphosphine (34 mg, 0.130 mmol) were added and the resulting slurry was 
sonicated for about 1 minute. Diethyl azodicartoxylate (23 mg, 0.130 mmol) was added 
and the reaction mixture was shaken at ambient temperature for 24 hours. Analysis by 

10 LC-MS showed that a major amount of starting material remained. An additional 

equivalent each of phenol, triphenyiphosphine and diethyl azodicaxbaxylate were added. 
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The reaction mixture was sonicated for 30 minutes. After 1 hour analysis by LC-MS 
showed product The solvent was removed and the residue was purified by semi- 
preparative HPLC using Method A. Mass Measurement TM = 304, NMjM+H] 4,1 » 305. 

5 Example 106 

1 -[(1 -PhenoxyniethyI)propyI]- lif-imidazo[4,5^]qtiinolin^amme 




2^4-Ainino-lJy-iinidazo[4,5^]qumolm- 1 -yl>2-ethylethanoI (SO mg, 0. 195 mmoQ 
and N^dimethylfonnamide (2 mL) were combined Phenol (37 mg, 0.390 mmol) and 
10 ; triphenylphosphine (102 mg) were added followed by diethyl azodicaiboxylate (67 mg, 
0390 mmol). Hie resulting solution was sonicated for 1 hour. Analysis by LC-MS 
showed product and a small amount of starting material. The solvent was removed and 
the residue was purified by semi-preparative HPLC using Method A- Mass Measurement 
TM - 332, NM[M4Hf 1 » 333. 

15 



107 

l-{(1294-[(Prop-2-y^ 

lNlHa 




PartA 

20 Crude 4<Uoro-3-nitroquinoline (413.8 g, 1 eq.) was dissolved in dichloromethane 

(1.65 L). The solution was heated to reflux and then filtered through a layer of Celite® 
filter agent The filtrate was cooled to 5°C with stirring. Trietbylamine (305.4 mL, LI 
eq.) was added in a single portion. The reaction mixture was stirred for 15 minutes. 
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(RH-H-Amino- 1 -butanol (205 mL, LI eq.) was added dropwise while maintaining the 
temperature of the reaction mixture below 40°C. The reaction mixture was allowed to stir 
at ambient temperature for several days. The reaction mixture was cooled to -30°C. A 
yellow precipitate was isolate d by filtration, washed with very cold dichloromefhane and 
5 then sucked dry. The solid was slurried for 1 hour with cold 80720 water/metfaanol (1 L), 
isolated by filtration* washed with cool water, washed with veiy cold methanol (2 X 300 
mL), and then sucked dry on the filter overnight to provide 475 g of (2R>2-[(3 - 
nitroquinolinr4-y0ainino]butan-l-oL 
Part B 

10 (2R>2-[(3-Nitroquiiiolinr4-y (238 g), isopropanol (5 L) and 

catalyst (23.8 g of 5% platinum on carbon) were combined in a stainless steel vessel and 
hydrogenated at 50 psi (3.5 Kg/cm 2 ) for 16 hours. The reaction mixture was filtered 
through a layer of Celite® filter agent to remove the catalyst The filtrate was 
concentrated under reduced pressure to provide 2083 g of (2R)-2-[(3-aininoqainolin-4- 

15 yI)ammo]butan-i-ol as an amber oiL The reaction was run a second time on die same 
scale. 
PaitC 

(2R>2-[(3-Aminoqumolin^yl)am2no]butan-l -ol (416.0 g, 1 eq.) and 
triethylorthoformate (1 2 L, 4 eq.) were combined and slowly heated to 145°C. Ethanol 
20 was distilled off as it formed during the reaction. After ~500 mL of efhanol had been 
distilled of£ the reaction mixture was allowed to cool to 5 0°C under a nitrogen 
atmosphere. Excess triethyLorthofbrmate was removed under reduced pressure to provide 
crude (^)-2^1if-iimdazo[4^]qum 
PartD 

25 A mixture of (2/9-2Kl#-imida^ (4343 g) and 

acetic anhydride (1J2 L) was slowly heated over a period of about 2 hours to 100°C The 
reaction mixture was allowed to cool to ambient temperature overnight. Methanol (2.5 L) 
was added and the reaction mixture exothenned to produce a vigorous reflux. The 
reaction mixture was heated at reflux far an additional 2 hours, cooled to ambient 

30 temperature and then concentrated under reduced pressure. The residue was diluted with 
water and then made basic with sodium bicarbonate. Analysis of the resulting oil by TLC 
(20% methanol in ethyl acetate) showed two products and no starting material The oil 
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was extracted into ethyl acetate. The organic layer was washed with water, dried over 
magnesium sulfate, filtered and then concentrated under reduced pressure to provide 359.3 
gofaresidue. This material was combined with acetic anhydride (1 .6 L) and then heated 
to reflux for 1 hour. The reaction mixture was allowed to cool to ambient temperature 

5 overnight and then concentrated under reduced pressure. Analysis of the residue by TLC 
showed a single product spot The residue was diluted with water (1 L), made basic (pH 8) 
with saturated sodium bicarbonate solution and then stored for 1 hour. The resulting 
precipitate was isolated by filtration, washed with water and then dried in a vacuum oven 
overnight at 60°C to provide (2JQ-2^1i7-^^ acetate as a 

10 brown solid. 
PartE 

Sodium methoxide (163.0 g of 25% in methanol, 1.1 eq.) was added in a single 
portion to a solution of ^)-2^1ff-imida2o[4^^]quinolin-l-yI)butyl acetate (194.0 g, 1 
eq.) in methanol (970 mL). The reaction mixture was stirred at ambient temperature for 3 

15 hours and then concentrated under reduced pressure. The residue was diluted with water 
(1 L), neutralized (pE 6-7) with acetic acid and then stirred at ambient temperature 
overnight The resulting p r ecipi t a te was isolated by filtration, washed with water (2 X 200 
mL), air dried on the filter and then dried in a vacuum oven overnight at 50°C to provide 
145.5 g of (2J9-2^1iT-imidazo[4^ as a solid. 

20 PartF 

(2/Q-2-(12Hxmd^ (19 g, 78.8 mmol) was added 

to a mixture of sodium hydroxide (124 mL of 50%), dichloromethane (150 mL), 
benzyltrimethyl ammonium chloride (0.73 g), and pxopargyl bromide (11.4 mL, 102 
mmol). The reaction mixture was allowed to stir at ambient temperature overnight The 

25 reaction mixture was diluted with dichloromethane and water. The aqueous fraction was 
extracted multiple times with dichloromethane. The organic fractions were combined, 
washed with water, dried over magnesium sulfate, filtered and then concentrated under 
reduced pressure. The residue was purified by column chromatography elating with, ethyl 
acetate to provide 20.9 g of l-{(lRHH!(pn>p-2-yn^^ 

30 c]quinoline as a brown liquid. 
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PartG 

3-Chloroperoxybenzoic acid (15,0 g of 57-86%) was added to a chilled (0°) 
mixture of the material from Part F and chloroform (250 mL). After 0.5 hour the reaction 
mixture was allowed to warm to ambient temperature. The progress of the reaction was 

5 monitored fay TLC and two additional portions of 3-chloroperoxybenzoic acid (3.75 g) 
were added. When the reaction was complete, it was washed with sodium bicarbonate. 
The aqueous fraction was extracted with ethyl acetate. The organic fractions were 
combined, dried over magnesium sulfate, filtered and then concentrated under reduced 
pressure to provide l-{(lR>l-[(prop-2-ynyla^^ 

10 c]qumoline-5N-oxide as a brown oil which solidified overnight 
Part H 

Trichloroacetyl isocyanate (10.7 mL) was added dropwise to a mixture of the 
material from Part G and anhydrous dichloiomethane (300 mL). After 1 hour analysis by 
TLC indicated that die reaction was not complete so more trichloroacetyl isocyanate (2 
15 mL) was added. After 1 hour the reaction mixture was concentrated under reduced 
pressure to provide 2^-tricUoio-N^l-{(lR)-l-^ 
imidazo[4^^]quinolin^yi)acetamide as a yellow solid. 
Parti 

Sodium methoride (575 mL of 25% in methanol) was added to a mixture of die 
20 material fronj Part Hand methanol (250 mL). The reaction mixture turned homogeneous 
after 0.5 hour and was stirred overnight The reaction mixture was concentrated under 
reduced pressure. The residue was purified by column chromatography eluting with 80/20 
dichloromethane/methanol to provide a solid The solid was washed with die&yl ether, 
, recrystallized from toluene and then dried in an oven at 60°C overnight to provide 9.77 g 
25 of l-{(lR)-l-[(prop-2-ynyi^ as a 

crystalline solid. 

! H-NMR (300 MHz, DMSO-d6) 8 837 (s, 1 H), 8.19 (d, Hz, 1 H), 7.65 (dd, J=83, 
1 5 Bz, 1 H), 7,44 (br t, J=7.6 Hz, 1 H), 7.25 (fart, J»7.6 Hz, 1 H), 6.65 (s, 2 H), 523 (m, 1 
H), 4.17 (d, J«2.0 Hz, 2 H), 3 .90-4.10 (m, 2 H), 3.46 (t, J=2.4 Hz, 1 H),2.07(m,2H), 
30 0.88(t,J=7JHz,3H). 
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Example 108 

H(lii)-l-{[(3-Phenylprop-2-ynyl)oxy]metJiyl}piopyl)- 
Lff-imidazo[4^^]quinoIiii^ainine 




PartA 

Under a nitrogen atmosphere M(129-l-[(prop-2-ynyl^ 
imidazo[4,5H:]qui^ (0.80 g, 1.25 mmol) and anhydrous N,N- 

dhnethylfonnamide (60 mL) were combined and then heated to 40°C. Dibenzyl 
dicarbonate (3.98 g, 13.9 mmol) was added The reaction was monitored by TLC and 
HPLC. After 2 hours more dibenzyl dicaibonate(l g) was added After 1 hour the 
reaction went to conviction. The reaction mixture was diluted with efiiyl acetate, washed 
with water, washed with brine, dried over magnesia 

concentrated under reduced pressure to provide NJN-(bis ben^oxycaibonyI).l-{(LR>.l- 
[(pn>p-2-ynyloxy)^^ as a light brown 

ofl. The oil was washed with hexane to remove excess dibenzyl dicarbonate. 
Part B 

N,N-(Bis bei«yioxycaibonyIH-« 
imi(kzo[4^]quiiK)lm-4-amine (1.91 g, 3.4 mmol), anhydrous acetomtrile (30 mL) and 
triethylamine (0.71 mL, 5.1 mmol) were combined and then h ea t e d to 70°C. Copper (I) 
iodide (0.026 g), dichlorobis(triphenykto (0.048 g) and iodobenzene 

(0.40 mL, 3.7 mmol) were added The reaction was complete in 0.5 hour. The reaction 
mixture was diluted with ethyl acetate, washed with water, washed with brine, dried over 
magnesium sulfate, filtered and then concentrated under reduced pressure to provide a 
brown liquid This material was purified by column chromatography eluting with 
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39.5/59.5/1 ethyl acetatie/hexane/tiie%laimi» to provide 2.1 g of an oiL The oil was a 
mixture of mono and di benzyloxycarbonyl protected l-((LR)-l-{[(3-phenyiprop-2- 
ynyl)oxy]methyl}propyl)-li^^ 
Part C 

5 A portion of Sxe material from Part B (0.8 g), methanol, and sodium methoxide 

(1 .0 mL of 25% in methanol) were combined After 16 hours analysis by TLC indicated 
that the reaction was complete. The reaction mixture was concentrated under reduced 
pressure. The resulting 03 was purified by column chromatography elating with S % 
methanol in dicMoromethane to provide a glassy solid. This material was dried under high 

10 vacuum at ambient tempcrstare overnight to provide 0.3 gof K(liQ-l-{[(3'pnenyfcxop» 
2-ynyI)oxy]ine%l}piopyl>^ 63-67C. 
Analysis:. Calculated for G3H22N4O: %C, 74.57; %H, 539; %N, 15.12; Found: %C, 
74.18; %B t 6.10; %N, 15.00. 

'H-NMR (300 MHz, DMSO-d6) 8 8.40 (a, 1 H), 8.21 (d, J=8 3 Hz, 1H), 7.64 (dd, M.5, 
15 1.2 Hz, 1 H),7.43 (brt; J=7.6 Hz, 1H), 72*7.40 (m,5H), 7.22 (brt, J=7.6 Hz, I H), 6.61 
(a, 2 H), 526 (m, 1 H), 4.41 (s,2H), 3.95-4.20 (m, 2 H), X10 (m, 2 H), 0.90 (t, JK7.3 Hz, 
3H) 

IR(KBr) 3306, 3171, 1634, 1526, 1100, 755 cm" 4 

HRMS (EQ Calculated for CnHoW) (M*) 370.1794, found 370.1798. 

20 

Example 109 

ft)-1 ^-T^«^ y1 prnpnfr y )nif!rtiyT]prnpy1}-1 W ltrn^a?n [A 1 ^]fjiTTinlTTv4^tlTime 



\ 




25 Under a nitrogen atmosphere palladium hydroxide (0.72 g of 20% on carbon) was 

added to a solution of material from Example 108 Part B (13 g) in methanol (~20 mL). 
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The mixture was hydro genated at 50 psi (3.5 Kg/cm ) for 3.5 horns. The reaction mixture 
was filtered to remove the catalyst The filtrate was concentrated under reduced pressure. 
The residue.was purified by column chromatography clutmg with 2.5% methanol in 
didbloromethane to provide an ofl. The oil was triturated with diethyl ether to provide a 
5 solid which was isolated and dried to provide 0.4 g of l-{(LR)-l-[(3- 

phenyljnropaxy)me1hyl^^ as a white crystalline 

solid, m.p.ll8-120°a 

Analysis: Calculated for CaBW^O: %C, 73.77; %H, 7.00; %N, 1456. Found: %C, 

73.68; %H, 7.17; %N, 14.72. 
10 ^-NMR (300 MHz, DMSOh16) S 8 39 (s, 1 H), 8 .22 (d, J-7.8 Hz, 1 H), 7.65 (dd, J«83, 

1.0 Hz, 1 H) f 7.44 (br t, J*7.7 Hz, 1H), 7.05-730 (m, 4H), 6.95(brd, J=6.8Hz,2H),6.62 

(s, 2 H), 5.20 (m, 1H), 3.88 (m, 2 H), 336 (m, 2 H), 237 (hr t, *=»7.6 Hz, 2 H), 2.08 (m, 2 

H), 1 .63 (m, 2 H), 0.89 (t, J=73 Hz, 3H) 

IR (KBr) 3458, 3109 1639, 1528, 1392, 1250, 760 cm" 1 
15 ' HRMS(EI) Cilc^ 

Examples 110-112 

Part A 

20 Trietbylamine (15 ml) and R-3-amino-2-mefliy^ropan-l-ol (about 0.1 mole of 

crude) were added to a solution of 2,4-dicUoro-3-nitroquinoline (243 g, 0.1 mole) in 
dicMoromethane (250 mL). He reaction mixture was refluxed until analysis by TLC 
showed no change. The reaction mixture was evaporated to dryness. The solid yellow- 
brown residue was crushed and then extracted repeatedly wifhhexane containing a small 

25 amount of dichlorornethane in order to remove the starting quinolino. The residue was 

then zecrystaHized horn isopropanol to provide 19.0 g ofR-3-[(2^hloro-3-mtroquinolin-4- 
yl)amino]-2-m efl i yl pr op an-l«ol as a yellow solid. A sample (500 mg) was recrystaUized 
fiom isopropanol to provide a yellow crystalline solid, m.p. 174-1 76°C 
Part B 

30 R-3^(2<Moro-3-nitroquinofo^ (10 g, 33.8 

mmol), isopropanol (350 mL) and catalyst (-1 g of 5% platinum on carbon) were 
combined and then hydrogcnated on a Pair apparatus at 50 psi (3.5 Kg/cm 2 ) initial 
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hydrogen pressure. When hydrogen uptake had ceased, the reaction mixture was filtered 
to remove the catalyst The filtrate was evaporated under reduced pressure to provide 
cnaieR-3-[(3-ammo-2^Horoqui^ Diethoxymetfayl 
acetate (10.0 ml* 61.5 mmol) was added to the erode intermediate and a strong heat of 

5 reaction was observed The resulting solution was heated on a steam bath for 20 minutes 
and then diluted with water and ammonium hydroxide. The resulting oil was extracted 
into ethyl acetate. The extracts were combined, dried over magnesium sulfate and then 
concentrated under reduced pressure. The resulting solid was slurried with ethyl 
acetate/hexane, isolated by filtration, washed with ethyl «*fftnte/hmnmft and then dried to 

10 provide 6.0 g of R 3^4^Moro-]Jf-imidazo[4,5^ as a 

yellow/tan solid. 
Parte 

R 3^4<Moro-li^imidazo[4,5^]quinolin-l -yl>2-methylpropan-l -ol (1.0 g, 3.6 
mmol) andmethanoHc ammonia (30 mL of -15%) were combined and then heated in a 

IS steel bomb at 150°C The container was allowed to cool to ambient temperature. Excess 
me thanolic potassium hydroxide was added to the reaction mixture which was then 
concentrated under reduced pressure to decrease fee volume. Water was added and then 
concentration was continued until a solid formed The solid was isolated by filtration, 
washed with water and then dried to provide a near white solid This material was 

20 recrystaDized from methanoVdichloromefhane to provide R 3^4-amino-ljy-imidazo[4,5- 
c]quinolin-l -yI}-2-methylpropan-l -ol as colorless solid, m.p. 258-261°C. Analysis: 
Calculated for Ci4Hi6MtO: %C, 65.61, %H, 6.29; %N, 21.86; Found: %C, 65.50, %H, 63, 
%N,21.7. 
PartD 

. 25 The compounds in the table below were prepared according to the synthetic 

method of Reaction Scheme I above using the following general method 

R 3^4-Amino-lff-inri^ 
placed in a 2 dram (7.4 mL) viaL Sodium hydride (1.2 equivalents of 60% in mineral oil) 
and N^-dimetfayi&rmamide (1 mL) were added The vial was placed on a semester for 
30 about 15 minutes at 50°C to allow the aDcoxide to form. The halide (12 equivalents) was 
added and the vial was placed back onto sonicatar for about 2 hours at 50°C. The 
reaction mixture was analyzed by LC/MS to confirm the formation of the desired product 
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The reaction mixture was purified by sari-preparative HPLC. The semi-prep HPLC 
fictions were analyzed by LC-APCI/MS and me appropriate fractions were combined and 
lyophilized to provide the trifluoroacetato salt of tire desired product, which was confirmed 
by accurate mass and *H NMR. The table below shows the structure of the tree base and 
the theoretical mass (TM) and the measured mass QAM). 



Example 
# 


Structure of the Free Base 


Purification 
Method 


Mass Measurement 
(Da.) 


110 


h Chlral 

■ \ 

N 


A 


TM B 371.1746 
MM = 371.1749 


111 


X 


A 


TM=> 402.2420 

JMUKL ™ *fvZ.Z*HJ 


112 


^1^^ ChIral 


A 


TM- 380.1404 
MM - 380.1402 
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Example 113 
l-[(Benzyloxy)methyn^ 




5 Sodium hydride (0.48 g of 60%, 1 1 J9 mmol) was added to a susp ension of IH- 

imidazo[4,5^]quinolin-4-^^ (2.0 g, 103 mmol) in N^sKmethylfbtmaniide. The 
reaction mixture was a Lined at ambient temperature for 3 hours and then chilled in an ice 
bath. Benzyl chloromethyl ether (1 J mL, 10.9 mmol) was added. The reaction mixture 
was stirred at ambient temperature for 2 hours and then heated on a steam bath for 1 hour. 
10 A precipitate was isolated by filtration. lie filtrate was diluted with water and an oil 

separated. The ofl was seeded with the precipitated sofid and 2.1 g of a gummy solid was 
obtained. This material was slurried with refkoring ethyl acetate (~5 mL). The mixture 
was cooled and a precipitate was isolated by filtration. The filtrate was concentrated under 
reduced pressure. The resulting residue was slurried twice with ethyl acetate and then 
15 combined with the precipitate to provide 0.8 g of solid This solid was re crystallized from 
cthanol (~5 mL) to provide 0.6 g of H(bcnzylo^)me^I}-l^-iniidazo[4^]qumolin-4- 
amine, m.p. 168-i72°C. 

Analysis: Calculated for CuHuNtO: %C 71.0; %H, 53; %N, 18.4; Found: %C, 70.9; 
%H, 5,3; %N, 18.4. 
20 
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Example 114 



l^-{3-[4<Dimefhylamino)plienyl]ptopoxy}e% 



5 Using the general method of Example 12 Part A, N,N-(bis /ert-butoocycarbanyl)-l - 

P^-rnx>pynytoxy)e%I]-l#-n^ (2Jg, 536 mmol) was 

reacted with 4-iodo^NWime%laiii]ine (1.46 g, 5.89 mmol) at 70 °C The reaction was 
judged complete at 30 initiate s. The solution was diluted with ethyl acetate, washed with 
water (3x), saturated aqueous sodium bicarbonate (3x), brine (3x), dried with anhydrous 

10 magnesium sulfate, filtered and concentrated under reduced pressure. The resulting solid 
was purified by chromatography over silica gel (9 8/2 dichlorometiiane/methanol) to 
provide 0.883 g of /ert-butyl l-p^{3*[4^dimet^^ 
lif-imidazo[4£^]cpiiro as a brown solid. 

MS (CI) for C33EC39N5O5 m/z 586 (MH*), 486, 386, 229 

15 PartB 

Using die general method of Example 12 Part B, fert-butyi l-[2-( {3-[4- 
(dimethylamino)phenyI]prop-2-yny 1} oxy)etfayl]- 1 JWmidazo [4, 5-c]qumolin-4-ylcaibamate 
(0.883 g, 1.507 mmol) was hydrogenated to provide 0.783 g of terf-butyl l-(2-{3-[4- 
(dimetiiylamino)phciiyl]propoxy} ethyl)- l^-iiiudazo[4^^]quinolm-^ylcarbamate as a 
20 brown solid. 

MS (CI) for C33H43N5O5 m/z 590 (MH*), 490, 390, 229 
PartC 

Using die general method of Example 12 Part C, fert-butyl l-(2-{3-[4- 
(dime1hylammo)phenyl]pr^^ (0.783 
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g, 1 .327 xnxnol) was reacted with trifluoroacetic acid (10 mL). The resulting material was 
triturated twice with ethyl ether to provide 0,634 g of l-(2-{3-[4- 
(dimethylamino)phenyl]propoxy} ethyl}- 1 H-hmdazo [4,5 -c] quinolin^-amine 
(trifluoroacetate)ij as a white solid, nup. 137-140°C. 
5 Analysis. Calculated for C23H17N5O (QiHF 3 Cb)L5:%C, 54.83; %H, 522; %N, 12.30. 
Found: %Q 54.67; %H, 4.91; %N, 1227 

'HNMR (300 MHz, DMSO-d«) 8 9.04-9.11 (bs, 2 H), 8.49 (s, 1 H), 836 (d, J= 73 Hz, 1 
H) t 7.83 (d, J « 83, 1 H), 7 .74 (t, J » 83 Hz, 1 H), 7.56 (t, J - 6.8 Hz, 1 H), 6.71 (d, I - 
7.8 Hz, 2 H), 6.60 (m, 2 H), 4.90 (t, J - 4.9, 2 H), 3 .83 (t, J - 4.9, 2 H). 3 27 (t, J - 5.9, 2 
10 H), 228 (s, 6 H), 225 (t, J= 7.8, 2 H), 1.54 fe, J= 6.4, 6.8, 2 H) 
MS (CI) fbrCaHwNsOm/z 390 (MH*), 229 

Example 115 

l^-{[(2£>3-Phenylprop-2-^ 



15 




Part A 

A dried round bottom flask was charged with a stir bar, sodium hydride (60% in 
mineral OS, 0. 19 g, 4.65 mmol) and hexane (2 mL) under nitrogen. By syringe a solution 
of anhydrous dnncthylfbrmamide (10 mL) arid 2^1/f-imidazo[4^]quniolm-l-yl)ethanol 

20 (0.902 g, 423 mmol) was added to the flask and heated to 60 °C for 20 minutes. By 

syringe cinnamyl chloride (0.65 mL, 4.65 mmol) was added to solution. The reaction was 
judged complete at 50 minutes with -80% conversion to desired product ThevolatQes 
were removed under reduced pressure and the resulting oil partitioned between 
dichlorometfaane and water. The aqueous layer was extracted with dichlorometbane; the 

25 organic fractions were c ombined, dried with anhydrous sodium sulfate, filtered and 
concentrated under reduced pressure. The resulting glassy solid was purified by 
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chromatography over silica gel (95/5 dichloromethane/methanol) and dried in vacuum 
oven at 60 °C for 15 hours to provide 0.652 g of H2-{[(2^3-phenylprop-2- 
cnyl]oxy}e^I)-li^imidazo[4 f 5^]q^oline as a glassy solid. 
MS (CI) for C2iHi9N 3 0 m/z 330 (MH*), 214 
5 PartB 

Using the general method of Example 1 Part B, l-(2- {[(2E>3-phenylprop-2- 
cnyI]oxy } ethyl)- l#-imidazo[4^]qumolinc (0.652 g 9 1.98 mmol) was oxidized to 
provide 0.67 g of l^-{[(2i^3-phenylpro^ 

c]quinoline-5N-oxida The resulting brown solid was used without further purification. 
10 PartC 

A round bottom flask was charged with a stir bar, l-(2-{[(2£)-3-phery^prop-2- 
enyl]oxy}ethyi}-lJ?-^ (0.67 g, 1.98 mmol), 

dScHoromethane ( 1 5 mL) and aqueous ammonium hydroxide (27%, 7 mL) at ambient 
temperature. ^Toluenesulfouyi chloride (0.415 g, 2.18 mmol) was added in several 

15 portions as a solid and the resulting solution stirred. After 20 minutes the reaction was 
. judged complete; the solution was partitioned between aqueous and organic and extracted 
wife dichloromethane (3x). The organic layers were combined, extracted with 5% 
aqueous sodium bicarbonate (3x), washed with brine, dried over anhy drous sodium 
sulfate, filtered and concentrated under reduced pr ess ur e. The resul ting white solid was 

20 purified by five successive recrystalizations from methanol/water to provide 0.086 g of 1 - 
(2-(K2E>-3-phcnvlpro^ as a white 

fluffy solid, m.p. 183.7-1843°C. 

Analysis. Calculated for C21H20N4O: %C, 7323; %H, 5.85; %N, 1627. Found: %C, 
73.1 1;%H, 5.81; %N, 16.10 
25 ! HNMR (300 MHz, DMSO-d*) 8 8.19 (s, IB), 8.12 (d, J= 73 Hz, 1 H), 7.62 (d, J« 8 3 
Hz, 1 H), 7.43 (t, J - 83 Hz, 1 H), 7.19-73 1 (m, 6 H), 6.61 (s, 2 H), 6.33 (d, J - 15.6 Hz, 
1 H), 6.17 (dt, J = 16.0, 52 Hz, 1 H), 4.84 (t, I - 4.9, 2 H), 4.07 (d, J - 3.9, 2 H), 3.91 (t, J 
-5.4.2H) 

MS (CI) for C21H20N4O m/z 345 (MH*), 270, 229 
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Example 116 
2<)ctyl-l-{2-[(3i>li^ 

l^-i2Xudazo[4 t 5^]quinolm^am^ 




PartA 

Using the general method of Example 1 Part A, 2-{2-octyl- lif-imidazo[4,5- 
c]qumolin4-yl)ethanol (4.8 g, 14.75 mmol) was reacted with propargyl bromide (80% in 
toluene, 4.93 mL, 4425 mmol) to provide 4.84 g of 2-octyM -|2-(prop-2-ynylaxy)ethyI]- 
10 1 j?-imidazo[4^]qumoHne as a brown solid. 
PartB 

Using the general method of Example 12 Part A, 2-octyl-l-[2-(prop-2- 
ynyloxy)ethyl]- liJ-imidazo^jS-c] quinoline (4.84 g, 1332 mmol) was reacted wife 
iodobenzene (17 mL, 14.65 mmol) at 40 °C. After 45 minutes the reaction was judged 
15 complete. The volatiles were removed under reduced pressure and the resulting oil 

purified by chromatography over silica gel (98/2 (dichloromethane/methanol) to provide 
42 g of 2-octyM-{24(3-phenyl^^ as a 

pale yellow solid. 

MS (C3) for C29H33N3O m/z 440 (MH*), 291 
20 PartC 

Using flie general method of Example 1 Part B, 2n>ctyl-l-{2^[(3-phexiylprop-2- 
ynyI)axy]ethyi}-lJHim (22 g, 5.004 mmol) was oxidized to provide 

228 g of 2^xtyM-{2<(3-pheiylpr^ 
oxide as an 01L 
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PartD 



Using fee general method of Example 115 PartC, l^lW(W»nfaca&. 
mVwWhWAmidazolAMc^o^SH^ (22 g, 4.83 mmol) was aminated. 
The resulting brown solid was purified by trituration with ethyl ether and recrystallization 
from 2-propanol to provide 1.23 gof 2HX^M.{2.[(3-pI^ip n) p.2. y ny5o X y]efhyl}-lfl-. 
mfidazo[4,5^]qumolin^aniine as a white crystalline solid, m .p. 138-138.7°C. 
Analysis. Calculated for C^E^O: %C. 76.62; %H, 734; %NT,1232. Found: %C, 76 6- 
%H, 7.49; %N, 12.19 

, HNMR(300MHz,DMSO-d s ) 8 8.07 (d, J= 83 Hz, 1 H), 7.62 (d, J- 83 Hz, 1 H), 7.41 

(U-6.8Hz.lH), 727-736 (m, 3 H), 7.18-724 (m, 3 H), 6.45 (s,2H). 4.78 ftJ=4.9 

Hz, 2 H), 434 (s, 2 H), 4.00 ft J - 4.9. 2 H), 2.94 ft J - 7.8 Hz, 2 H), 1.83 (p, J - 73, 73 

Hz, 2 H), 122-1.43 (m, 10 H), 0.85 ft J - 6.8 Hz, 3 H) 
MS (CT) for CmHmNhO m/z455 (MH*), 283 



2-Oclyl-l-pK3^henyh3njpoxy)e%I]-^ 



Using the general method of Example 12 Part B, 2s>ctyl-l-{2^(3^henylprop-2- 
ynyI)o X y]ethyl}4i?-mn^[4,5^]a^line (2.0 g, 4.55 mmol) was hydrogenated to 
Provide 1.78 g of 2^1-l-[2<3 i >henylpropo K y)e^ M a 

white solid. 

'HNMR (300 MHz, DMSOdj) 8 9.15 (s, 1 H), 8.41 (d, J - 9.78 Hz, 1 H), 8.16 (d, J - 9.8 
Hz, 1 H), 7.63-7.71 (m, 2 H), 7.06-7.09 (m, 3 H), 6.8 1-6.84 (m, 2 H), 4.85 ft J- 4.9 Hz, 2 
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H), 3.84 (t, J - 4.9, 2 H), 325 (t, J - SS Hz, 2 H), 3 .04 (t, J - 7.8 Hz, 2 H), 13 1 (t, J - 8 3 
Hz, 2 H), 1.91 (p, J 88 7.3, 7.3 Hz, 2 H), 1.59 (p, J - 8.8, 5.8 Hz, 2 H), 125-1.49 (m, 10 H), 
0.85 (t, J -73 Hz, 3 H) 
PaztB 

5 Using the general melhod of Example 1 Part B, 2-octyl-l-[2-(3- 

phenylpropoxy)ethyI]-lir-nin'dazo[4^^]qumoliiie (1.78 g, 4.03 nrmol) was oxidized to 
provide 1.8 g of 2-octyMH?^-phenylpropoxy)ethyl]-li^^ 
ojnde 88 an oiL 
PartC 

10 Using the general method of Example 115 Part C, 2-octyl-l-[2-(3- 

phenylpTopoxy)ethyI] - li?-imidazo[4^^]qumoline-5N-oxide (1.85 g 4.03 mmol) was 
i™rat«4 Tho resulting brown solid was purified by trituration with ethyl ether and 
recrystalHzafian from acetomtrile to provide 031 g of 2-octyl-l-[2-(3- 
phenylpropoxy)ethyI>l£f-inn\ia^ as a white crystalline solid, 

15 VLp. 103.8-i04^°C. 

Analysis. Calculated for C29H31MO: %C 75.94; %H, 835; %N, 1222. Found: %C, 
75.71; m, 8.46; %N. 1222 

'HNMR (300 MHz, DMSO-ds) 8 8.06 (d, J- 7.8 Hz, 1 H), 7.62 (d, J - 83 Hz, 1 H), 7.41 
(t, J» 7.8 Hz, 1 H), 721 (t, j - 7.8 Hz, 1 H), 7.05-7.15 (m, 3 H), 6.90 (dd, J= 5.4, 13, 2 
20 H),6.45(s,2H),4.73(t,J-4.4Hz,2EO,3.80(t;J=4J,2H),324(t;J=55Hz,2H), 
2.97 (t, J ° 7.8 Hz, 2 H), 239 & J=7.8 Hz,2H), 1.85 (p, J-73, 7.8 Hz, 2 H), 1.62 (p, J 
- 6.8, 63 Hz, 2 H), 124-1.44 (m, 10 H), 0.84 (t, J -6.8 Hz, 3 H) 
MS (d)fbr CaHstN^Om/z 459 (MH*),373, 285 
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Example 118 
2-MefcyM-{2-[(3-ph^ 

lif-imida2o[44^]quinoliiHl-ainino 




PartA 

Using me general method of Example 1 PartA, 2^-meftyl-Lff-iiQidazo[4,5- 
c]qimioh^l-yi)ethanol (4.0 g, 17.6 nmol) was reacted wim'piopaigyl bromide (80% in 
toluene, 5.9 mL, 52.8 mmol) to provide 3.6 g of 2-me%l-l-[2-<prop-2-ynyloxy)ethyl]- 
l£T-imidazot4^-c]quinoHnc as a dark brown olL 
MS (d) for C16H15N3O m/z 266 (MH*), 184 
PartB 

Using me general memcd of Example 12 PartA, 2-methyl-l -[2-(prop-2- 
ynyloxy)ethyl]-lif-imidazo[4^]quiiioline (3.6 g, 13.57 mmol) was reacted with 
iodobenzene (1.7 ml, 14.92 mmol) at ambient temperature. After 20 hours the reaction 
was judged complete. The solution was banned with 5% aqueous sodium bicarbonate and 
then extracted with dichloromethane (3x). The orgamcs were combined, washed with 
water (3x), washed with brine, dried with anhydrous sodium sulfate, filtered and then 
c oncentrate d under reduced pressure. Purification was completed by chromatography over 
silica gel (95/5 dlchlorome maiie/niB thanoI) and reerys taMzatfo n from acetonitrile to 
provide 1.94 g of 2^ethyl-l-{2-[(3^heriyhnt>p-2-^^ 
c]quinoline as a tight yellow solid. 
MS (d) for CJ2H19N3O m/z 342 (MH*), 228 
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PartC 

Using the general method of Example 1 Fait B, 2-methyl-l - {2-[(3-phenylprop-2- 
ynyI)oxy]ethyl} -l#-rmidazo[4,5s:]quinoline (1.0 g, 2.93 mmol) was oxidized to provide 
13 g of2-nujtbyl-l-{2-[(3-pfaeny^ 
5 SN-oxideasatansofid, 

! HNMR (300 MHz, DMSO-ds) 8 8 34 (s, 1 H), 8.78 (d, J = 83 Hz, 1 H), 8.48 (d, J - 7.8 
Hz, 1 H), 7.79 (m, 2 H), 736-735 (m, 3 H), 7.09-7.18 (m, 2 H), 4.86 (t, J =» 5.4 Hz, 2 H), 
434 (s, 2 H), 4.04 ft J -4.9, 2 H), 2.66 (a, 3 H) 
PartD 

10 Using me general method of Example 115 Part C, 2-methyl-l-{2-[(3-phenylprop- 

2-ynyI)oxy]ethyl}-lJy-mudazo[4^]qiiim)Iine-5N-KJxide (1.05 g, 2.93 mmol) was 
anrinated The resulting tan solid was purified by trituration with ethyl ether, 
recrystalization from toluene, chromatography over silica gel (98/2 
(hcMonmethane/methanoI) to provide 0361 g of 2-methyl- 1- {2-[(3-phenylprop-2- 

15 ynyI)oxy]ethyl} -liT-rrmdazo[4^^]qumohn-4-arnine as a white powder, mp. 
142.7-1433°G 

Analysis. Calculated for CaHaoNiO: %C, 74.14; %H, 5.66; %N, 15.72. Found: %C, 
7357; %H, 5.77; %N. 15.77 

! HNMR (300 MHz, DMSO-ds) 6 8.08 (d, J- 83 Hz, 1 H), 7.61 (d, J =8.3 Hz, 1H), 7.41 
20 ftj » 83 Hz, 1 H), 738-735 (m, 3 H), 7.12-734 (m, 3 H), 632 (s, 2 H), 4.77 ft J- 4.9 
Hz, 2 H), 436 (s, 2 H), 4.02 ft J - 4 S, 2 H), 2.62 (s, 3 H) 
MS (CI) for CsHsoHtO m/z 357 (MH*), 243, 199 
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Example 119 
2-Methyl-l-[2^3-phenylpropoxy)e^^ 

NH a 




Part A 

Using the general method of Example 12 Part B, 2-methyl-l-{2-[(3-i)henylpiop-2- 
ynyI)oxy]ctnyl} -l£T-imidazo[4^H:]qumolmo (0.9 g, 2.636 mmol) was hydrogenated to 
provide 0.845 g of 2-me%l-l-PK3-pheny^m)poxy)e% si 
a white solid. 

'H NMR (300 MHz, DMSO-ds) 5 9.12 (s, 1 H), 8.44 (d, J - 7.3 Hz, 1 H), 8.16 (d, J - 7.8 
Hz, 1 H), 7.65-7.70 (m,2H), 7.04-7.08 (m, 3 H), 6.79-6.83 (m, 2 H), 4.85 (t, J - 4.9 Hz, 2 

H), 3^5 (t. J- 5.4 Hz, 2 H), 3 J3 (t; J » 64, 2 H). 2.70 (s, 3 H), 2J (t, J - 7.8 Hz, 2 H), 
1.58 (p, J - 6 .36, 6 36 Hz, 2 H) 

PartB 

Using toe general method of Example 1 PartB, 2-me%l-l-[2-0. 
phenyhjropoxy)ethyI>lJf-i^^ (0.845 g, Z45 mmol) was oxidized to 

provide 0.88 gof 2nnetIryH-P-(3-phenyh>rop^ 
5N-oxide as a glassy solid. Material was used without further purification. 
PartC 

Using toe general method of Example 1 15 Part C, 2-methyl-l-[2-(3- 
pheny!piopoxy)e%Q-ljr-nni^ (0.88 g, 2.45 mmol) was 

a nimate d. The resulting brown solid waa piudfied by trituration with ethyl ether and 
lecrystaflized from toluene to provide 0.596 g of 2-memyl-l-p-(3-phenyIpropoxy)emyl> 
lif-mrida2»t4^]qnmohih4-amine as a white powder, m.p. 129.7-130.7 °C. 
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Analysis. Calculated for C22H34N4O: %C, 7331; %H, 6.71; %N, 15.54. Found: %C, 
7321; %H, 6.66; %N, 15.58 

'H NMR (300 MHz, DMSO-dj) 8 8.07 (d, J = 8.3 Hz, 1 H), 7.62 (d, J - 7 .3 Hz, 1 H), 7.41 
(t, J =7.3 Hz, 1 H), 722 (t, J - 83 Hz, 1 H), 7.05-7.14 (m, 3 H), 6.88 (dd, J - 6.8, 2.4 Hz, 
2 H), 632 (s, 2 H), 4.73 (t, J » 4.9 Hz, 2 H), 3.80 (U - 4.9, 2 H), 3.24 (U - 6.4 Hz, 2 H), 
2.64 (s, 3 H), 238 (t. J= 8.3 Hz, 2H), 1.62 (p, J- 6.8, 6.4 Hz, 2 H) 
MS (CI) fix CnHwNiO m/z 361 (MH*), 347, 199 



Using the general method of Example 1 Part 2-p-{methoxyetfayI>l/^inudazo[4,5- 
c]quinolm-l-yl]ethanol (233 g, 933 mmol) was reacted with propargyl bromide (80% in 
toluene, 3.1 1 mL, 27.9 mmol) to provide 2.72 g of 2-(methoxyemyl)-l-[2-(prop-2- 
ynyloxy)ethyl]-lif-inndazo[4,5^]qumoline as an oil 
MS (O) for CuHuNjCi m/z 310 (MH 4 ), 278, 196 
PsrtB 

Using me general method of Example 12 Part A, 2-(mofeoxyetibyI)-l-[2-(prop-2- 
ynyloxy)ethyl]-li^^^ (2.72 & 1.79 mmol) was reacted with 

iodoberzene (1.1 mL, 9.67 mmol) at ambient temperature. After 45 minutes the reaction 
was judged complete. The volatiles wen icoioved under reduced pressure and the 
resulting oil partitioned between dichloromcthane and 5% aqueous sodium bicarbonate. 



Example 120 
l^-mudazo[4^^]qumolm-4-amine 




Part A 
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% 

The aqueous layer was extracted with dichloromefihane. The organic tractions were 

combined, washed with brine, dried with anhydrous sodium sulfate, and then concentrated 

under reduced pressure to leave a brown solid. The solid was purified by chromatography 

over silica gel (95/5 (dichloromethane/meflianol) and trituration withhexane to provide 

239 g of 2^methoxyeu^lH-{2<(3-phe^ 

c]qumoline as a yellow solid. 

MS (d) for C24H23N3O2 m/z 386 (MH*), 354, 270 

PartC 

Using the general method of Example 1 Part B, 2-<motiioxyethyl)-l -{2-[(3- 
phenylprop-2.yny0QxyJethyI}-L^nni^ (1.19 fe 3.097 nunoi) ^ 

oxidized to provide 1.24 g of 2^mentoxyethyiH-{2H(3^^ 
lH-imidazo[4,5^]qoinoline-5N-<nrido as an glassy solid, 
PartD 

Using the general method of Example 1 1 5 Part C 2-(methoxye%I)-l-{2-[(3- 
phenyhjw>p-2-ynyO^ (L243 a 3.097 

mmol) was animated. The resulting brown oil was purified by chromatography over silica 
gel (98/2 dicMoromethane/methanoQ, recxystaffization from eutyl acetate and acetomtrflo 
to provide 0379 g of 2^methoxye1hy^l-{2-£(3^^ 
imidazo[4^<]quhwhn-4-annne as a white solid, m.p. 1343-135.5 °C. 
Analysis. Calculated for CwHwrtto: %C 71 .98; %E, 6.04; %N, 13.99. Found: %C, 
7221; %B, 5.98; %N, 14.29 

'HNMR(300 MHz, DMSO-d«) 8 8.09 (d, J- 8.3 Hz, 1 H), 7.62 (d, J - 8.3 Hz, 1 H), 7.41 
ft J- 8.3 Hz, 1 H), 728-7.36 (m, 3 H), 7.18-7.24 (m, 3 H). 6.50 (s, 2 H), 4.82 ft 1=43 
Hz, 2 H), 4.36 (s, 2 H), 4.01 ft J - 4.9, 2 H), 3.84 ft J - 6.8 Hz, 2 H), 329 (s, 3 H), 323 
ft J =6.8 Hz, 2 H) 

MS (d) for CmHmNA m/z401 (MH*), 255, 183 
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Example 121 
2^-Methaxye%I)-l-[2^^heny^ 

lff-ixnida2o[4^^]qumolk-4-amine 




PartA 

Using the general method of Example 12 Part B, 2-(2-methoxyethyI)-l-{2-[(3- 
phenylprop-2-ynyI)axy]ethyl}^ g, 3.11 mrnol), was 

hydrogenated to provide 1.01 g of 2^-methoxye%I>l-[2^-phei]ylpn>^ 
10 imida2o[4,5-c]qxiinoline as an oiL 

MS (d) fbr C24H27N3OZ m/z 390 (MH*), 235 
PaitB 

Using the general method of Example 1 Part B, 2-(2-methoxycthyl)-l-[2-<3- 
pheny!propoxy)e%I]-liJ-imi^^ (1.01 g, 2.60 mmol) was oxidized to 

15 provide 1.05 g of 2H>methoxyetfayI)-l^ 
c]quinoline-5N-axide as an brown oiL 
PaitC 

Using the general method of Example 1 15 Part C, 2^2-methaxyetbyI>l -[2-(3- 
pheny^piopoxy)ethyI]-Lff-imidk^ (1.05 g, 2.601 mrnol) was 

20 »™fmiti»H Thft TftgnltTng hrown solid was purified hy r^ninntngffiphy nver silica gel (98/2 

dichloromcthane/methanol), recrystallization from ethyl acetate/hexane to provide 0.1 1 1 g 

of2<2-methoxye<hyi)-142-^^ 

as a white solid, xn.p. 103.8-104.5°C 

Analysis. Calculated for C24H28N4O2 (HaO^: %C, 70.63; %H, 7.01; %N, 13,73. Found: 
•25 %C, 7038; %H, 6.80; %N, 13.57 
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'HNMR (300 MHz, DMSO-dj) 5 8.09 (d,J= 7.3 Hz, 1 H), 7.63 (d, J - 83 Hz, 1 H), 7.42 
(t, J - 6.8 Hz, 1 H), 722 ft J - 7.8Hz, 1 H), 7.08-7.15 (m, 3 H), 6.89 (d, J - 5.4 Hz, 2 H), 
6.49 (s, 2 H), 4.78 (t, J - 4,9 Hz, 2 H), 3.86 (t, J - 6.8, 2 H), 3.80 (t, J - 5.4 Hz, 2 H), 3.30 
(s, 3 H), 3 .22-3.28 (m, 4 H), 2.39 (t, J - 83 Hz, 2 H), 1.62 (p, J - 83, 6.4 Hz, 2 H) 
MS (CI) for CmHuWDj m/z 405 (MH*), 373, 235 

Example 122 

2-(EthaxymefliyI)-l - {2-[(3-phenylprop-2-ynyI)oxy]etiiyl} - 
liJ-imidazo [4,5-c] quinolin-4-amiiio 




Part A 

Using the general method of Example 1 Part A 2^2^e1hoxymetbyI)-LH- 
imidazo[4,5^]q™olm4-yl]ethanol (L39 g, 5.123 mmol) was reacted with propargyl 
bromide (80% in toluene, 1.7 mL, 15.37 mmol) to provide 1.6 g of 2^ethoxymethyI}-l- 
[2-(prDp-2-)nnyloxy)e as an oiL 

MS (d) for CisHwNjCh m/z 310 (MH 4 ), 371, 270 
Part B 

Using the general method of Example 12 Part A, 2^ethoxymethyT)-l-{2-(prop-2- 
ynylo^)e%l]-l^-imidazo[4^]qomoline (1.5 g, 4.13 mmol) was reacted with 
iodobenzene (0.51 mL, 4.54 mmol) at 40 °C. After 50 minates the reaction was judged 
complete. The Yolatiles were removed under reduc ed pressure and fee resulting oil was 
partitioned between dichloromethane and 5% aqueous sodium bicarbonate. The aqueous 
layer was extracted with dichloromethane. The organic fractions were combined, washed 

128 



WO 02/46189 



PCT/US01/46581 



with brine, dried with anhydrous sodium sulfate, and then concentrated under reduced 
pressure to leave a brown oO. The oil was purified by chromatography over silica gel 
(98/2 dichloromethane/methanol) to provide 125 g of 2-(eflioxyme1hyl)-l-{2-[(3- 
phenylprup-2-ynyI)oxy]etfay^ as a brown glassy solid. 

5 MS (CI) for C24H23N3O2 miz 386 (MH*), 342, 272 
PartC 

Using Ibe general meftod ofExample 1 Fart B, 2^ethoxymethyI)-l-{2-[(3- 
phenyfcrop-2-ynyI)o^ (0.655 g, 1.70 mmol) was 

oxidized to provide 0,68 g of 2^ethoxymefl^)-l-{2^(3-pheny^ 
10 Lff-imidazo[4,5^]q^oline-5N-K>xido as an oiL 
PartD 

Using the general method of Example 115 Part C 2-(ethoxymefhyI>-l-{2-[(3- 
phenylprop-2-ynyT)o^ (0.682 g, 1.700 

mmol) wbs animated. The resulting brown solid wan purified \ty dirffnmtffgraphy over 
15 ' silica gel (98/2 (fichldrnnefliaiie/meflianol) to provide 0.297 g of 2-(eutaqmethyl)-l-{2- 
[(3-phenyIprop-2-yny^oxy]cftyl} -lH-tmidazo[4^]qinnoliii-4-ainmo aa a white granular 
solid, xn.p. 110.8-111.7 °C. 

Analysis. Calculated for C24H24N4Q2 (H 2 0)o.i: %C, 71.66 ; %H, 6.06; %N, 1353. Found: 
%C, 71.56; %H, 5S&, %N, 13.74 
20 'H NMR (300 MHz, DMSO-dj) 5 8.13 (d, J -7.8 Hz, 1 H), 7.63 (d, J= 8.3 Hz, 1 H), 7.44 
J - 6.8 Hz, 1 H), 7.28-7J6 (m, 3 H), 7.19-726 (m, 3 H), 6.67 (s, 2 H), 4.88 ft J - 5.4 
Hz, 2 H), 4.81 (8, 2H), 4.38 (s, 2 H), 4.03 (t, J - 5.9, 2 H), 3.55 (q, J - 6.8, 73 Hz, 2 H), 
U50,J-6.8Hz,3H) 

MS (CI) for CmHmN 4 Qz mfz 401 (MH*), 371, 285 
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Example 123 
2-Butyl"l-{2^(3-phenylprop-2-)Tiyl)oxy]ethyI}. 
lH-ixnidazo[4^^]qmnolin^amine 




Part A 

Using the generri method o 
c]qmnolin-l.yl)elhaiiol (5.0 g, 1856 xnmol) was reacted with propaigyl bromide (80% in 
toluene, 63 mL, 55.62 mmol) to provide 4.02 g of 2-butyM H?-(prop-2-yiiyloxy)ethyl]- 
lif-imidazo[4,5-c]quinoliiLe as a Ian solid. 
MS (O) for Ci9BtiN 3 0 m/z 308 (MH*) t 268, 220 
Part B 

Using the general memod of Example 12 Part A, 2-butyM-[2-(piop-2- 
ynyloxy)ethyI]-LEf-iim\ia^ (4.0 g, 13.08 mmol) was reacted with 

iodobenzene (1.6 mL, 14.38 mmol) at 90 "C After 15 minutes the reaction was judged 
complete. The vokbles were removed under rediiced pressure and me resultmg oil was 
purified by chromatography over sihca gel (98/2 dichloromelnane/memaiiol) and 
recrystaHization fiom mixt u r e of ethyl acetate/hexano to provide 3.1 g of 2-butyl-l-{2- 
[Piftenyhnop-2-yiryI)o^ as a tan solid. 

PartC 

Using the general method of Example 1 PartB, 2-butyl-l -{2-[(3-phenylprop-2- 
ynyi)oxy]etlryI}-L^imida2o[4^]qumoliM (1.0 g, 2.61 mmol) was oxidized to provide 
1.0 g of2-butyM-{2^pheirylpn^ 
oxide as anofl. 
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PaxtD 

Using the general method of Example 115 Part C, 2-butyl-l-{2-[(3-phcnylpiop-2- 
ynyl)oxy]ethyl}-lif-imida^ (1.04 g, 2.60 mmol) was animated. 

The resulting brown solid was purified by trituration witii ethyl etiier, two times with 

S chromatography over silica gel (8/2 dichloromethane/ethyl acetate, 98/2 

dichloromethane/methanol) to provide 0.450 g of 2-butyl-l - {2-[(3-phenylprop-2- 
yiryI)oxy]ethyl}-lif-inu\la2M[4 f 5-c] as a white powder, m.p. 133-140 °C. 

Analysis. Calculated for CuHwNUO (HjO)(u: %C 74.67 ; %H, 6.62; %N, 1353. Found: 
%C 74.65; %H, 6.60; %N, 14.00 

10 'HNMR (300 MHz, DMSO-dj) 6 8.08 (d, J- 7.8 Hz, 1 H), 7.61 (d, J = 73 Hz, 1 H), 7.41 
ft J - 73 Hz, 1 H), 7.29-736 (m, 3 H), 7.17-724 (a, 3 H), 6.45 (s, 2 H), 4.78 ft J - 4.9 
Hz; 2 H), 434 (s, 2 H), 4.01 ft J - AS, 2 Bfc 255 ft J - 83 Hz, 2 H), 1 .81 (p, J - 73, 83 
Hz, 2 H), 1.44 (sextet, J - 73, 73, 7.8 Hz, 2 H), 053 ft J - 73 Hz, 3 H) 
MS (CI) for CisHmW) ro/z 399 (MH 4 ), 283, 267 



Example 124 - 
2-Butyl-l-[2^iJhoiylrjropoxy)ethyl]-Lff-inri 




Part A 

20 Using the general method of Example 12 Fart B, 2-butyl-l - {2-[(3-phenylprop-2- 

yiiyI)oxy]ethyl}-li7-nnidazD[4^]qumohiie (2.4 g, 626 mmol) was bydrogenated to 
provide 1.67 g of 2-butyM-P-{3-pherQrtprorx)xy)e% as a 

white solid. 

MS (G) for C23H29N3O m/z 388 (MH 4 ), 279 
25 PartB 
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Using die general method of Example 1 Part B, 2-butyl-l-[2-(3- 
phenylpr<)poxy)euyl]-lJy-^^ (1.68 g, 434 mmol) was oxidized to 

provide 1.75 g of 2-tatyl-l-[2-(3-phenylpropoxy^^ 
oxide as glassy solid. 

MS (d) for C25H19N3OJ m/z 404 (MH 4 ), 388 
PartC 

Using the general method of Example 1 15 Part C, 2-bufyl-l-[2-(3- 
phenylpropoxy)etiryl>l#-imid^ (1.75 g, 4 34 mmol) was 

aminated. Hid resulting tan solid was purified by reciystallization &om acetomtrib to 
provide 0.572 g of2-bu1yl-142^3-phenylpropc«y)efbyq^ 
amine as tan crystalline solid, m.p. 80.8-81 .3 °C. 

Analysis. Calculated for C2JH30N4O (HbO) M : %C, 73.61 ; %H, 7.56; %N, 13.73. Found: 
%C, 73 J; %H, 7.65; %N, 13.67 

'HNMR (300 MHz, DMSO-d«) 8 8.07 (d, J - 8 3 Hz, 1 H), 7.62 (d, J« 83 Hz, 1 H), 7.41 
(t, J - 7 J Hz, 1 H), 731 (t, J - 73 Hz, 1 H), 7.05-7.14 (m, 3 H), 6-89 (d, J - 73 Hz, 2 H), 
6.45 (a, 2 H), 4.74 (t, J - 4.4 Hz, 2 H), 3.80 (t, J - 4.9, 2 H), 3 34 (t, J - 53 Hz, 2 H), 238 

ft J » 73 Hz, 2 H), 239 (t, J - 7.8 Hz, 2 HX 1.84 ft), J - 73, 83 Hz, 2 H), 1.62 (p, J = 7.8, 
53 Hz, 2 H), 1.48 (sextet, J - 73, 73, 7.8 Hz, 2 H), 035 (t; J - 73 Hz, 3 H) 
MS (CQ for C35H30N4O m/z 403 (MH*), 213 

Example 125 
1 42-(Bcnzytoxy)ctnyn-2^ethaxymrt 

J 



Part A 

Using me general memod of Example 1 Part B, 1 -{2-(benzyloxy)etfayl]-2- 
(emoxyme%l>l/f-hm'dazo[4,5-c]qumoline (0324 g, 0.897 mmol) was oxidized to 
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provide 0.338 g of l-[2<ben^loxy)e%l]-2<^ 

5N-oxide as & brown oiL 

PaxtB 

Using the general method of example 115 Part C, l-[2-(benzyloxy)etfayI]-2- 
5 (ctk)xymcthyI>li^-imid^[4,5^]qumolme-5N-KJxide (0 339 g, 0.897 mmol) was 
ammated. The resulting tan solid was purified by recrystallized from acetcmitrile to 
provide 0.187 g of l-[2-(benzyloxy)ethyl]-2<e1lLoxymem^ 
4-amine as a white powder, m.p. 144.5-146.0 °C. 

Analysis. Calculated for CaHwN^: %C 70.19; %H, 6.43; %N, 14.88. Found: %C, 

10 69.96; %H, 629; %N, 15.09 

'HNMR (300 MHz, DMSO-d$) 8 8.08 (d, J » 7.8 Hz, 1 H), 7.61 (d, J - 83 Hz, 1 H), 7.43 
0t J ■ 6.8 Hz, 1 H), 7.19-724 (m, 4 H), 7.1 1-7.14 (m, 2 H), 6.6 (s, 2 H), 4.87 (t, J =5.4, 2 
H), 4.79 (s, 2 H), 4.44 (s, 2 H), 3.90 (t, J - 5.4, 2 H), 3.52 (q, J - 6.8, 6.8 Hz, 2 H), 1.13 (t, 
J-6.8Hz.3H) 

15 MS (<3) far C22H24N4O2 na/z 377 (MH*), 331, 241 

Example 126 
l-p-(Benzylaxy)etttyi]-24raryl-lJ?^^ 




20 Part A 1 

Using die general memod of Example 1 Part B, 1 -[2-{benzyloxy)ethyl>2-butyl- 
li7-imidazo[4^]qumolino (23 g, 639 mmol) was oxidized to provide 2.4 g of l-{2- 
(benzyloxy)ethyI]-2^tyl-12£^ as a brown oQ. 

MS (CI) for CwHaNsOa m/z 376 (MB*), 360, 270 

25 PartB 
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Using the general method of example 1 Part C, 1 ^2-(benzyloxy)ethyl]-2-butyl- IH- 
imidazo[4,5-c]qninoline-5N-oxide (2.4 g, 639 mmol) was reacted with trichloroacetyl 
isocyanate (1.45 g, 7.678 mmol) to provide 3.3 g of#-{l-[2-(benzyloxy)etfcyl]-2-butyl- 
li/-iimdazo[4,5^]quinolm-4-yl} -2 A2-trichloroacetamide as a brown oil. 
5 PartC 

Using the general method of example 1 Part D, 7/-{l-[2-(benzyloxy)ethyl]-2-butyl- 
l^-imidazo[4,5-c]quinoIk-4-yl} -2^^-trichloroacetamide (33 g, €.39 mmo l) was 
hydrolyzed with sodium methoxide (5 mL of 25% in methanol). The resulting tan solid 
was purified by chromatography over silica gel (98/2 dicbloroniemane/memaiiol), 
10 retaystallized from methanol and dried under vacuum at 60 T fori 8 houra to provide 

0.174 g of l-[2-(benz>doxy)e%l]-2-butyl-^^ as a white 

solid. m.p. 133-135 °C. 

Analysis. Calculated for C23EUN4O: %Q 73.77; %H, 7.00; %N, 1456. Found: %C, 
7351; %H, 7.06; %N, 1452 
15 »H NMR (300 MHz, DMSOdj) 8 8.03 (d, J - 73 Hz, 1 H), 7.60 (d, J - 83 Hz, 1 H), 739 
(t, J « 6.8 Hz, 1 H), 7.17-7 JA (m, 4 H), 7.10-7.12 (m, 2 H), 6.45 (s, 2 H), 4.76 (t, J - 5.4, 2 
H), 4.41 (a, 2 H), 3.89 (t, J - AS, 2 H), 2.94 (t, J - 83 Hz, 2 H), 1.77 (p, J - 7.8, 7.8 Hz, 2 
H), 1.40 (sextet, J = 7.8, 73, 6.8 Hz, 2 H), 051 (t, J - 73 Hz, 3 H) 
MS (CT) for C23HmN»0 m/z375 (ME*), 242, 183 
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Example 127 
l-{2-(Ben2yloxy)efyl]-2-ixiety 

NH, 




Part A 
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Using the general method ofExample 1 Part B, l-[2^enzyloxy)ethyl]-2-methyl- 
lif-imidazo[4^]qirinoline (6 g, 18.9 mmol) was oxidized to provide 6.3 g of U\2- 
(benzyloxy)etbyl]-2-mefbyl-li^^ as a brown solid 

PartB 

5 Using the general method of example 1 Part C, H2-(benzyloxy)ethyl]-2-methyl- 

lff-imidazo[4,5-c]quinoline-5N-oxide (6.3 g, 18.9 mmol) was reacted with trichloroacetyl 
isocyanate (4.95 g, 26.27 mmol) to provide 10.4 g ofW-{l-p-<benzylaxy)eti^ 
lJf.inudazo[4 > 5^]qmnolin^yl}-2^-tri as a brown solid. 

PartC 

10 Using the general method of example 1 Part D, tf-{l-{2-(benzyloxy)ethy^ 

methyl-ljy-imida2»[4^ (10.46 £ 21.89 mmol) 

was hydrolyzed with sodium methoxide (20 mL of 25% in methanol). The resulting brown 
solid was purified by chromatography over silica gel (98/2 dicUoromethane/mefhanoI) 
and dried under vacuum at 60 °C for 1 8 hours to provide 1 .036 g of l-[2- 

15 (beii2ylaxy)ethyI]-2-m^ as a white solid, m.p. 

159-160°C. 

Analysis. Calculated for CaoHaMO: %C, 7227; %H, 6.06; %N, 16.85. Found; %C 
72.17; %H, 5.96; %N, 16.81 

! H NMR (300 MHz, DMSOd^) 8 8.04 (d, J - 73 Hz, 1 H), 7.59 (d, J - 8 3 Hz, 1 H), 7 .39 
20 (t, J - 8 3 Hz, 1 H), 7.15-727 (m,4H), 7.08-7.13 (m, 2 H), 6.49 (s, 2 H), 4.75 (t, J - 5.4, 2 
H), 4.43 (s, 2 H), 3.90 (t; J - 5.4, 2 H), 2.61 (s, 3 H) 
MS (C3) for C20H20N4O m/z 333 (MH*),243, 199 
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Example 128 
H2<Bea^l<»cy)eaiyl]^ 

r 



10 




PattA 

Using fee general method of Example 1 PartB, l-p-<benzyloxy)etiryI]-2-octyl- 
l#-rmiaazo[4,5-c]q™oline (2,4 g, 5.8 mmol) was oxidized to provide 2^ g of l-[2- 
(bert2ylQxy)etfayl>2^c^ m a brown Qfl 

PartB 

Using me general method of example 115 PartC, l^^benzyloxy)e%l>2-octyl- 
Lff-i I nidazo[4^]quinolirie-5N-oxide (2.50 g, 5.80 mmol) was animated. He resulting 
ofl was purified by chromatography over silica gel (98/2 chcUoiomethanomethanoI) and 
recrystaffized from acetomtxue to provide 0.75 g l-pKbenzyloxy)emyl>2H)ctyl-Lff. 
rmidazo[4^]quiix)lm-4-arnine as a white powder, m.p. 1 10-1 1 1 °C. 
Analysis. Calculated for Cifla^O: %C, 7531; %H, 756; %N, 13.01. Found: %C 
15 75.20; %H, 7.88; %N, 13.00 

, HNMR(300MHz,DMSCW6)8 8.03(d, J«7.8Hz, lH),7.60(d, J-83Hz, 1 H),7<40 
ft J - 73 Hz, 1 H), 7.17-726 (m, 4 H), 7.10-7.13 (m, 2 H), 6.45 (a, 2 H), 4.76 ft J» 4.9, 2 
H), 4.41 (s,2H), 3.88 ft J - 4.9, 2 Bfc 2.93 ft J - 7.8 Hz, 2 H), 1.79 <p, J - 73, 73 Hz, 2 
H), UO-138 (m, 10 H), 0.85 ft J - 63 Hz, 3 H) 
20 MS (d) for C17H34N4O m/z 431 (MH*), 291, 214 
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Example 129 

2-(2-Methoxyethyl)-l^^^ 




5 

PartA 

Under a nitrogen atmosphere, 2-phenaxye%lamine (17.6 ml, 0.13 mol) waa added 

dropwise to a chilled (ice bath) solution of 4^:hloro-3-nitroqumoline (21.5 g, 0.1 mol), 

tridhylamine (21.5 ml, 0.16 mol) indichloromcthane (500 ml). The reaction waa 

10 maintained at ambient temperature ove rn i g ht. Water was added and the phases were • 

separated The organic phase was dried (MgS0 4 ), filtered, and the bulk of the solvent was 

removed under vacuum. Hexane was added and the solution was chffled in a reffigerator. 

Hie resulting precipitate was recovered by vacuum filtration to provide 19.1 g of 3-nrtro- 

N^-phenoxye%I)qumolin4-amme aa a yellow solid. 
* 

15 PartB 

3-Nitio-NK2i?heiioxyefl^ (6.0 & 19 mmol), 5% platinum on 

carbon (1.5 g) and ethyl acetate (300 ml) were placed in ahydrogenation flask. The 
mixture was shaken ov ernight under a hydrogen pressure of 40 psi (2.8 Kg/cm 2 ). The 
reaction mixture waa filtered and the catalyst was washed with ethyl acetate. Hie filtrate 
20 was dried (MgS04), filtered, and concentrated under vacuum to near dryness. Hexane was 
added and the resulting precipitate was collected by vacuum filtration to provide 4.9 g of 

N 4 ^^henoxyefltyl)quinoline-3,4-diamine as a pale yellow solid. 

< 

Part C 

. 

3-methoxypropanoyl chloride (0.86 ml, 7.9 mmol) waa added dropwise over a 30 
25 minute period to a chilled (ice bath) solution ofN^-phenoxyethyI)qumol^ 
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(2.0 g, 72 nmiol) in dicMoromethane (100 ml). After a few hours, a precipitate formed 
The solvent volume was reduced under vacuum to near dryness and hexane (100 ml) was 
added. Vacuum filtration provided 2.9 g of 3-meflioxy-N-{4-[(2- 
phenoxye%l)amino]quinolin-3-yl}propanamide as a hydrochloride salt 

5 PaitD 

The product from Part C (2.9 g) and a 7.5% solution of ammonia in methanol (200 
ml) were placed in a pressure vessel The vessel was sealed and then heated at 160 °C for 
6 hours. After the mixture was cooled to ambient temperature, it was concentrated under 
vacuum. The residue was partitioned between dichloromethane (ISO ml) and water (150 
10 ml). The fractions were separated and the aqueous fraction was extracted with 

dichloromefliane (100 ml). The organic fractions were combined, dried (MgS0 4 ), and 
filtered The bulk of fee solvent was removed under vacuum and hexane was added to 
yield a wHte precipitate. Vacuum filtration provided 1.8 g of 2-<2-mefeo3^efliyI).l-(2. 
phenoxyethyI)-lj?-^ as a white solid. 

15 PartE 

3-CMoroperaxybenzoic acid (1.5 g, 8.7 mmol, 60% by weight) was added in three 
portions over a period of 20 minutes to 2^-mefeoxye%I>l^-phenoxye1hyl)-Lff- 
imidazo[4,5^]qumoIine (1.8 & 52 mmol) in chloroform (100 ml). The reaction mixture 
was maintained at ambient temperature overnight and then w ashe d with saturated sodium 
20 bicarbonate Mowed by water. The organic fraction was dried (MgS0 4 ) and concentrated 
under vacuum to near dryness. Hexane was added and the resulting precipitate was 
recovered by vacuum filtration to yield 1 .6 g of 2-{2-methoxyethyl)-l -(2-phenoxyctfayI)- 
li/-imida2»[4^^]qumoline-5N-Kxride as a Kgjit yellow powder. 

PaitF 

25 Under a nitrogen atmosphere, trichloroacetyl isocyanate (0.8 ml, 6.6 mmol) was 

added dropwise to a solution of2^-mefcoxyetfylH^^hei^ 
c]quinoline-5N-oxide (1.6 g, 4.4 mmol) in dichloromethane (100 ml) and the reaction was 
maintained at ambient temperature for 2 hours. Ammonium hydroxide (5 drops, 7% by 
weight in methanol) was added and the reaction was maintained at ambient temperature 
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for an additional 2.5 days. Sodium hydroxide (10%) was added and the two phases were 
separated. The organic phase was concentrated and purified by flash column 
chromatography (silica gel, 9: 1 dichloromethane/methanol). Fractions containing product 
were combined, concentrated in vacuo, dissolved in boiling toluene, and treated with 
S activated charcoal. The mixture was filtered to remove the charcoal and the filtrate was 
cooled. The resulting precipitate was recovered by filtration and dried in a vacuum oven 
(80 °C) to provide 0.68 g of 2^Hne&oxyethyI)-l^^ 
c]quinoKiHl-axnine as a tan powder, m.p. 171.0-174.0°C. 

l H NMR (300 MHz, DMSO-d*) S 8.19 (d, J - 8: 1 Ha; 1H), 7.64 (d, I - 8 3 Hz, 1H), 7.44 
10 (t, J - 7.5 Hz, 1H), 7.29-7.20 (m^H), 6.90 (W- 7.4 Hz,lH), 6.82 (d, J«8.2Hz,2H), 

638 (s, 2H), 5.01 (t, J» 5.0 Hz, 2H), 4.43 (t, J = 5.0 Hz, 2H); 3.87 (t, r= 6.9 Hz, 2H), 3 .34 
(s, 3H), 330 (t, J - 63 Hz, 2H); 

... . • 

MS (CI) m/e 363 J820 (363.1821 calcd for QaHoN+Oi, M+H); . 

Anal cakd for CaiHiN+Cfe: C, 6939; H, 6.12; N, 15.46. Found: C, 6932; H, 6.17; N, 
15' 15.48. 

Example 130 
2-IsobutyM^-phanoxyefhyI)-^ 



20 




( 



h^^-Phenoxye^Qquinolin^S.^amine (1.5 g, 5.4 mmol) and isovaleryl 
chloride (0.8 ml, 6.4 mmol) were combined and treated according to fee general 
procedures of Parts C-E of Example 129. The resulting product, 2-isolbutyl-l-(2- 
25 phenoxyetiiyl>lff-imidazo[4,5^]quino (1.6 g, 4.5 mmol) was dissolved in 
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dichloromethane (200 ml) and ammonium hydroxide (50 ml) was added. Hie reaction 
was chilled (ice bath) and^-teluenesulfonyi chloride (0.85 g, 4.5 mmol) was slowly added 
over a period of 20 minutes. The cooling bam was removed and the reaction was 
maintained at ambient temperature overnight The phases were separated and the organic 
5 phase was sequentially washed with 1% aqueous sodium carbonate (3X), water, brine; 
dried (NajSOO; concentrated to near dryness in vacuo. Hexane was added to provide 
a precipitate. The solid was collected and purified by recrystallization trom acetonitrile to 
yield 036 g of 2-isobutyl-I<2 i >henox^ asatan 
powder, m.p. 176.6-177.8 °C. 

10 'HNMR(3(»MHz,DMS0^88.16(d,J-8JHz,lH),7.63(d,J-8JH?,lH),7^3 
(t, J- 7.6 Hz. 1H). 728-7.20 (m, 3H), 6.89 ft J- 73 Hz, 1H), 6.81 (d» J« 8.6 Hz, 2H), 
6.49 (s, 2H), 4.98 (t, J - 4.8 Hz, 2H), 4.42 ft J » 4.8 Hz, 2H), 2.89 (d, J = 72 Hz, 2H), 
140-222 (m, 1H), 1.02 (d, J- 6.6 Hz, 6H); 

13 CNmC75MHz,DMSC>d 6 ) 158.6, 1535, 152.4, 1453, 1323, 130.1, 127.1, 126.9, 
15 '* 121.5,120.8,1153,114.7,66.6,44.4,353,27.1,22.4; 

MS (CI) m/e 3612017 (3612028 calcd for CaHuNA M+H); 

Anal calcd for CjjHiMO: C 7331; H, 6.71; N, 1534. Found: C, 7333; H, 636; N, 

15.79. 
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Example 131 
2-IsopropyM-(2-phenoxye%^ 




r^-(2-Phenoxyeflryl)qumomje-3,^ (2.0 g, 72 mmol) and isobutyiyl 
chloride (0.9 ml, 8.6 mmol) were combined and treated according to the general procedure 
described in Example 130. Recrystallization trom acetonitrile provided 0.82 g of 2- 
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isopropyW-(2-phenoxye^ as a tan solid, m.p. 

229-231°C. 

! HNMR(300 MHz, DMSO-d«) 8 8.17 (d, J - 73 Hi, 1H), 7.65-7,62 (dd, J- 83, 1.1 Hz, 
1H), 7.464.40 (dt, J - 8 J, 1.1 Hz, 1H), 7.29-7.20 (m, 3H), 6.90 (t, J« 73 Hz, 1H), 6.81 
(d, J - 7.8 Hz, 2H), 6.46 (s, 2H), 5.01 (t, J -4.9 Hz, 2H), 4.42 (t, J = 4.9 Hz, 2H), 334 
(septet, J - 6.8 Hz, 1H), 1.41 (d, J « 6.8 Hz, 6H); 

,3 CNMR(75 MHz, DMSO-d«) 1593, 1583, 1523, 145.4, 132.6, 130.1, 126.84, 126.78, 

1213, 120.7, 1153, 114.6, 663, 44.1, 252, 21.8; 

MS (CI) m/e 347.1872 (347.1872 calcd for CfeAjNA M+H); 

Anal calcd for CirHaNiO: C, 72.81; H, 6.40; N, 16.17. Pound: C, 72.48; H, 639; N, 

1630. 

Example 132 
2-BirtyM -(2-phenoxyetb^ 




h^^Jfcenoxyethyl)<pnnoli^ (2.0 g, 72 mmol), xylenes (150 ml), 

and trimethylortho valerate (2.5 ml, 143 mmol) were combined under an atmosphere of 

20 nitrogen and heated at reflux temperature for 4 days. The external heat was increased and 
approxim ately 35 ml of xylenes was removed by distillation. The reaction was slowly 
cooled to room temperature and a precipitate formed. The solid was recovered by vacuum 
filtration to yield 2.4 g of2-butyl-l^?henoxyethyI)- as a 

light tan crystalline solid. 

25 2-Butyi-l^-phenoxye%I)-lJ£^ was treated according to 

flie general procedures described in Parts B and F of Example 129. A final recrystaHization 
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from acetonitrile provided 0.93 g of 2-butyl-l-{2-phenoxycfliyI)-Lfr-imidazo[4,5- 
c]quinolin-4-amme as white needles, m.p. 168.3-169 3 °C. 

! H NMR (300 MHz, DMSO-ds) 5 8.16 (d, J » 8.1 Hz, 1H), 7.63 (d, J - 8.3 Hz, 1H), 7.43 
(t, J - 7.6 Hz, 1H), 728-720 (m, 3H), 6.90 (t, J - 7.4 Hz, 1H), 6.82 (d, J - 83 Hz, 2H), 
5 6.47 (s, 2H), 4.97 (U- 4.8 Hz, 2H), 4.43 (t, J - 4.8 Hz, 2H), 3.00 (t, J - 7.7 Hz, 2H), 1.86 
(m, 2H), 1.47 (m, 2H), 056 (t, J = 7J Hz,3H); 

,3 CNMR(75 MHz, DMSO-ds) 158.5, 154.6, 1523, 145.6, 1323, 130.1, 126.8, 1213, 
120.7, 115.2, 114.6, 66.7,44.4, 293, 262, 213, 13.6; 
MS (CI) m/e 3612032 (3612028 calcd for C22H2JN4O, M+H); 
10 Anal calcd for CbHmNiO: C, 7331; H, 6.71; N, 15341 Found: C, 73.15; H, 6.69; N, 
1537. 

Example 133 

l-(2-Fhenaxydhy^2-(^^ ' 

15 • ' " , 




According to the general procedure described in Part C of Example 129, 
phenoxyacetyl chloride (1 2 ml, 8.6 mmol) was reacted with N*-(2- 
20 phenoxyemyI)qumolme-3,4-diamme (2.0 g, 72 mmol). The product of this reaction was 
treated according to die general procedures described in Parts D-F of Example 129. 
Recrystallization from acetonitrile provided 0.65 g of the final product, 1 -{7- 
phraoxyethyl>2-(pIimoxymemyl^^ as a tan powder, 

mp. 1683-170.0°G 

25 'H NMR (300 MHz, DMSO-d«) 8 825 (d, J - 7.9 Hz, 1H), 7.64 (dd, J = 83, 1.0 Hz, 1H), 
7.47 (m, 1H), 738-7.14 (m, 7H), 7.01 (t, J - 73 Hz, 1H), 6.89 (t, J - 73 Hz, 1H), 6.81 (d, 
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J » 7.8 Hz, 2H), 6.69 (s, 2H), 5.53 (s, 23), 529 (t, J » 5.0 Hz, 2H), 4.48 (t, J- 5.0 Hz, 
2H); 

,3 CNMR(75MHz,DMSO-d6) 158.5, 152.7, 149.2, 146.1, 134.1, 1302, 130.1, 127.6, 
127.0, 126.9. 122.0, 121.6, 121.5, 121.4, 115 J, 115.1, U4.7, 66.6, 62.7,45.0; 
S MS (d) m/e 411.1813 (411.1821calcd for CjsHjsNA, M+H); 

Anal cafcd for C25H22N4O2: C, 73.15; H, 5.40; N, 13.65. Found: C, 73 36; H, 5 JO; N, 
13.66. 

Example 134 

10 2^4-Methoxybeozyl)-l^-phcnoxye<hyl>lfr-M 




According to the general procedure described in Part C of Example 129,4- 
15 methoxyphenylacetyl chloride (1 .2 ml, 7.9 mmol) was reacted with N*-(2- 

phenaxyenryl)qmiioline-3,4-<Hamme C10 & 72 mmol). Hie product of mis reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
RecrystalUzation from acetomtrQe provided 1.1 g of the final product, 2-(4- 
methcxybenzyl)-l^-phflncayethyl)-^ as a tan solid, 

20 m.p.201.0-203.6°C. 

'HNMR (300 MHz, DMSO-d«) S 8.15 (d, J - 8.1 Hz, 1H), 7.63 (d, J - 8.3 Hz, 1H), 7.43 
(t, J- 7.6 Hz, 1H), 726-7.18 (m, 5H), 653-6.87 (m, 3H), 6.74 (d, J«= 82 Hz, 2H), 6.58 
(s, 2H), 4.89 (W « 5.1 Hz, 2H), 4.40 (s,2H),424(t, J-5.1 Hz,2H), 3.70 (s, 3H); 
MS (CI) m/e 425.1948 (425.1978 calcd for CjeHatfV)* M-+H); 
25 Anal calcd for CMOj: C, 73.57; H, 5.70; N, 1320. Found: C, 7325; H, 553; N, 
13.06. 
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Example 135 

2-Cyclopentyl-l ^2-phenoxye%l)-l#-irnidazo [4^-cJquinolin-4-amme 




5 

tf^-plieTi0xyetrryI)qum^ 
cyclopcntanecaibonjd chloride (1.1 ml, 8.6 mmol) were combined and treated according to 
the general procedure described in Examplel30. Recrystallizatian fiom acetomtrfle 
provided 1.4 g of 2-<ydopentyH^^ 
10 as a tan solid, m.p. 216.0-217.9 8 C. 

! H NMR. (300 MHz, DMSO-dV) 8 8.17 (d, J - 8.1 Hz, 1H), 7.63 (d, J«83Hz, 1H), 7.43 
(U- 7.6 Hz, 1H), 738-730 (m, 3H), 6.90 (t, J - 73 Hz, 1H), 6.81 (d, J - 83 Hz, 2H), 
6.46 (s, 2H), 5.02 (t, J - 4.9 Hz, 2H), 4.42 (t, 3 - 4.9 Hz, 2H), 3.60 (pentet, J -82 Hz, 
1H), 2.18-1.67 (m, 8H); 

. 15 ,3 C NMR (75 MHz, DMSO-dj) 1583, 1583, 15X9, 144.6, 133.0, 130.1, 126.8, 121.5, 
120.8, 1153, 1 14.7, 663, 44.2, 36.1, 323, 253; 
MS (CI) m/e 3733030 (3733028 calcd for Q0H25N4O, M+H); 
Anal calcd for C23B3&4O: C, 74.17; H, 6.49; N, 15.04. Found- C, 74.18; H, 639; N, 
15.08. 
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Example 136 

2-[(2-Methoxyethoxy)m 



5- 

h^^i)henoxyefcyI)qamolinc-3,4-diaininc (2.0 g, 72 mmol) and 2-(2- 
methaxyethoxy)acetyl chloride (13 g, 8.6 mmol) were combined and treated according to 
the general procedure described in Examplel30. Recrystallization from methanol 
provided 1.6 g of 2-[(2-methoxyethoxy)methyr]-l ^^hencocye%i>Lff-imidazo[4,5- 

10 c]ojdnoJm-4-anrine as white needles, mp. 170.0-1 71 3°C. . 

'HNMR (300 MHz, CDQj) 8 8.06 (dd, J - 8.3, 1.0 Hz, 1H), 7.82 (dd, J - 8.4, 1.0 Hz, 
1H), 735-730 (m, 1H), 735-729 (m, 1H), 726-7.18 (m. 2H), 6.92 (t, J - 7.4 Hz, 1H), 
6.79 (dd, J - 8.7, OS Hz, 2H), 537 (a, 2H), 5.07 (t, J = 5.9 Hz, 2H), 5.00 (s, 2H), 4.47 (t, J 
■ 5.9 Hz, 2H), 3.71 (m, 2H), 335 (m, 2H), 331 (s, 3H); 

15 U CNMR(75 MHz, CDC13) 1583>, 1523, 1503, 1462, 1352, 1303, 1283, 1282, 127.6, 
123.1, 1222, 120.6, 1 16.1, 115.1, 72.1, 702, 66.6, 663, 593, 45.6; 
MS (CI) m/e 393.1912 (393.1927 calcd for C22H2SN4O3, M+H); 
Anal calcd for C22H34N4O3: C, 6733; H, 6.16; N, 1427. Found: C, 67.62; H, 624; N, 
1437. 

20 
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Example 137 
2<CyclopropyhnemylH^-^^^ 



IS 




l^^i)henoxyeaijd)quinolii»-3,4-dianiine (1.7 g, 6.1 mmol) and 
cyclopropylacetyl chloride (0.86 ml, 73 mmol) were combined and treated according to 
the general procedure described in Example 130. Recrystallization fiom methanol 
provided 0.86 g ^-(cyclcmropyixnet^ 
10 . 4-amme as a white solid, m.p.l91.7-192.6°C. » . 

'HNMR(300MHz,DMSO^)6 8.17 (d, J~7.5Hz, 1H), 7.63 (dd, J = 8.3, 1.1 Hz, IE), 
7.46-7.41 (m, 1H), 758-7.19 (m, 3H). 6.89 (t, J = 73 Hz, 1H), 6.79 (d, J » 7.8 Hz, 2H), 
6.49 (s, 2H), 4.98 (t, J - 5.0 Hz, 2H), 4.42 (t, J - 5.0 Hz, 2H), 2.99 (d, J - 6.7 Hz, 2H), 
1.40-1.26 (m, 1H), 035 (m, 2H), 032 (m, 2H); 



"CNMRC75 MHz,DMSO-dd 158.6, 154.1, 152.4, 145.5, 133.1, 130.1, 127.0, 1265, 
121.5, 120.8, 1152, 114.7,72.1, 66.6,443, 31.1, 9.0,4.6; 

Anal calcd for CnHaN^O.l HjO: C, 7335; H, 621; N, 1535. Found: G, 7323; H, 
631; N, 1537. 



20 



146 



WO 02/46189 PCT/US01/46581 

Example 138 
2^<^lopentylethyIH-(2-phmoxy^ 




5 

According to the general procedure described in Part C of Example 129, 3- 
cyclopentylpropionyl chloride (13 ml, 8.6 nnnoI) was reacted with N*-(2- 
phenoxye%I)quinolme-3,4-diairmie (2,0 g, 72 mmol). Hie product of this reaction was 
treated according to the general procedures described in Parts D-F of Example 129. 
10 • RecrystaHization from acetonrtrile provided 0.44 g of the final product, 2-{2- • 
cyclopentylethyl)-l^-phencoqrethyl)-lB-iim as a white 

powder, m.p. 165.0°C 

l H NMR (300 MHz, DMSO-dj) 8 8.17 (d, J = 8.0 Hz, 1H), 7.64 (dd, J «■ 83, 0.80 Hz, 1H), 

7.44 (t,J-7JHz,lH), 759-720 (m, 3H), 650 (t, J - 73 Hz, 1H), 6.81 (d, J - 73 Hz, 
IS 2H),6.60(s,2H),4.97(t,J-4.6Hz,2H),4.44(t,J=4.6Hz,2H),3.00(t,J=7.6Hz, 

2H), 151-1.77 (m, 5H), 1.64-1.48 (m, 4H), 120-1.14 (m, 2H); 

,3 CNMR(75 MHz, CDCI3) 1582, 155.0, 1513, 144.7, 133.6, 129.9, 1273, 127.4, 127.0, 

122.6, 1215, 1193, 1153, 1143, 66.0, 45.7, 39.8, 33.9, 323, 26.4, 243; 

MS (CI) m/o 4012336 (4012341 calcd for C25H19N4O, M+H); 
20 Anal calcd far CisHashUO: C, 7437; H, 7.05; N, 1339. Found: C, 74.67; H.7.11; N, 

1337. 
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Example 139 



10 



15 



H2-Phenoxye%I)-2-tctrahyciro 



K 4 K2-phenoxyemyI)qumolme-3,4-dian^ (1.6 g, 5.7 mmol) and tetralrydroruran- 
3-carbonyl chloride (0.98 ml, 73 mmol) were combined and treated according to the 
general procedure described in Example 130. Recrystallization from acetonitrile provided 
0 3 g of l-Q-phenoxyemyI>2-tetralr^ M . 
atansoKd,m.p.2355-2363°C. 

•HNMR (300 MHz, DMSO-d«) 8 8.18 (d, J - 7.8 Hz, 1H), 7.63 (dd, J - 83, 1.0 Hz, 1H), 
7.44 (dd, J - 7.6, 1.0 Hz, 1H), 729-7.20 (m, 3H), 650 (t, J - 73 Hz, 1H), 6.81 (d, J - 7 5 
Hz, 2H), 6.49 (a, 2H), 5.05 (t, J-4.9Hz,2H), 4.42 (t, J- 45 Hz, 2H), 424 (m, 1H), 4.04- 
358 (m, 3H), 3.92-3.87 (m, 1HX230-230 (m, 2H); 

"CNMR(75 MHz, DMSO-d«) 158.6, 1552, 152.4, 1453, 1332, 130.1, 127.0, 1265. 

121.6, 1203, 1152, 114.7,72.1, 68.0, 663, 44.4, 36.0, 32.4; 

MS (d) m/e 375.1808 (375.1821 calcd for C22H0N4O2, M+H); 

Anal calcd for CbB&N4O2*025 H2O: C, 69.73; H, 558; N, 14.78. Found: C, 69.90; H, 

551; N. 1450. 
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Example 140 
1 ^-I^oxyethyI)-2-phenyI-ljy-inri 




5 

According to the general procedure described in Part C of Example 129, benzoyl 
chloride (1.0 ml, 8.5 mmol) waa reacted with l^^-pliencncyethyI)qmnolme-3,4-diamme 
(2.0 g, 7.2 mmol). The product of this reaction waa treated according to die general 
procedures described in Parts D-F of Example 129. RecryataHization from methanol 
10 provided 0.74 g of the final product, l^-phenoxye%I>2-phenjd-l^-hnidazo[4,5- 
c]qumolm-4-anrine, as a tan solid, m.p. 1 823-1 84.6°C 

'H NMR. (300 MHz, DMSO-ds) S 851 (d, J«= 73 Hz, 1H), 7.83-7.79 (m, 2H), 7.68-738 
(m, 4H), 7.48 ft J - 7 3 Hz, 1H), 729 ft J - 73 Hz, 1H), 7.16 (m, 2H), 6.85 ft J = 73 
Hz, 1H), 6.68 (m, 4H), 5.02 ft J- 5.1 Hz, 2H), 433 (t J=» 5.1 Hz, 2H); 
15 U C NMR (75 MHz, DMSO-da) 1583, 153.6, 1523, 146.0, 133.6, 131.1, 1303, 1303, 
130.r, 1293, 1273. 1273, 127.1, 1213, 121.6, 1213, 1 15.4. 114.7, 66.1. 45.6; 
MS (C3) m/e 381.1703 (381.1715 calcd for CwHnNA M+H); 
Anal calcd for qMHioN4O*035 HiO: C, 74.88; H, 537; N, 1435. Found: C, 74.42; H, 
5.10; N, 14.48. 
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Example 141 
4-{P^4-Ainmo-Lff-inudazo[4,5-c]qim^ 




Part A 

2^1#-imdazo[4,5*]q (3.0 g, 12.4 xmnol) was added to a 

stirring mixture of a-lm>mo-/Molunitrile (3*0 g, 15.3 mmol), sodium hydroxide (40 ml, 
50%), dichloromethane (40 ml), and benzyltrimefhyiaimnoniiim chloride (0.02 g, 0.11 
mmol). Hie reaction was maintained far 72 hoars and then diluted with dichlorpmcthane 
(100 ml) and water (100 ml). The phases were separated and the aqueous phase was 
extracted with additional dichloromethane (100 ml). The organic fractions were 
combined, washed with water, dried (MgSO^), filtered, and concentrated in vacuo. The 
residue was purified by flash column chromatography (silica gel, 9/1 
dichloromethane/mcflianol, X* 0.48) to provide 2.66 g of 4-{p^ur4nudazo[4,5- 
c]quinolin-l -yI)butoxy]mefcyl}benzonitrile. 

Part B 

3-Chloroperoxybenzoic acid (2 J2 g, 7.5 mmol, 60% by weight) was slowly added 
to a solution of 4-{[2<lJ?-imidazo[4,5^]qnin^ (2.6 g, 

73 mmol) in chloroform (70 ml). The reaction was maintained for 2 hours and then 
sequentially washed with saturated sodium bi carbonate (200 ml), water (2 X 1 00 ml); 
dried (MgSOO; filtered; and concentrated to provide 2.7 g of the 5N-oxide product 
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PartC 

^-Toluenesulfoiorl chloride (1.43 ft 7.5 xnmol) was slowly added over a 20 minute 
periodto a chilled (0 °Q mixture of the product from Part B (2.7 g, 73 mmol), 
concentrated ammonium hydroxide (10 ml) and dichloromethane (20 ml). Monitoring by 
5 thin layer chromatography (9:1 dichloromethane/methanol) indicated that the reaction was 
complete within minutes. The reaction was wanned to ambient temperature and the 
phases were separated. The organic phase was sequentially washed with sodium 
carbonate (3X), water, and brine; dried (NaaSO^; and concentrated in vacuo. Purification 
of the resulting brown oil by flash column chromatography (silica gel, 92/8 

10 dichloromethane/methanol) followed by multiple recrystallizations from ethyl 
acetate/hexane yielded 0.45 g of4-{p^4-amino-Ur-iimd 
yI)butoxy]methyl}benzonitrile as a tan powder; m.p. 160.0-161.0°C. 
l HNMR (300 MHz, DMSO-d*) 8 841 (s, 1H), 820 (d, J ="73 Hz, 1H), 7.67 (m, 3H), 
7.44 (t, J - 7.3 Hz, 1H), 731-721 (m, 3H), 6.72 (s, 2H), 526 (broad s, 1H), 4.54 (s, 2H), 

15 4.02-3.91 (m,2H). 2.07 (m,2H), 0.87 ft J- 73 H^3H); 

U C NMR (125 MHz, DMSO-d*) 1522, 1452, 143.8, 140.1, 132.4, 132.0, 1273, 126.6, 

126.4, 121.0, 1203, 118.7, 115.0, 110.0; 

MS (EI) m/e 371.1754 (371.1746 calcdfor CaHuNsO); 

Anal calcd for CaHziNsO: C, 71.14; H, 5.70; N, 1 8.85. Found: C, 70.78; H, 5.65; N, 
20 1831. 
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« 

Example 142 

4K{[(2^2^Amko-lJy-M 




5 

(2/^2^1^imida2X)[4^](pmiolm-l-yI)butaa-l-ol (136 g, 53 mmol) was leaded 
according to the general procedures described k Parts A and B of Bxanq>to 141 to provide 
1.60 g of the 5N-oxide product 

Trichloroacetyl isocyanare (0.77 ml, 6.5 mmol) was added dropwise to a solution 

10 of the 5N-oxide (1.60 g) and dmhloromethane (25 ml). The reaction was inaintained 

overnight and then concentrated in vacuo. The resulting red oil was dissolved in methanol 
(25 ml) and sodium methoxide (4.0 ml, 21% in methanol) was added dropwise. The 
reaction was maintain ed for 2 J days. The solvent was removed in vacuo and the crude 
product was purified by flash column chromatography (silica gel, 92/8 

15 dichloromethane/methanol) followed by reaystallization from methyl acetate to yield 4- 
({[(^2^4-anmio-ltf-inri^ „ a 

white solid The enantiomeric excess (ee) of the final product was determined to be 
greater than 99% based on liquid chromatography (column: GEflRALCEL® OD-RH; 
eluent 90/10/0.2 penhme/melrianol/triethylamine; flow rate 2 ml/min, R» 7.8 mi nutes ). 

20 , HNMR(500MHz,DMSO-d«)5839(8, 1H), 8.20 (d, J -7.8 Hz, lH),7.69(d, J-8.1 
Hz, 2H), 7.63 (dd, J - 8.3, 1.1 Hz, 1H), 7.45-7.42 (m, 1H), 731 (d, J - 8.1 Hz, 2H), 7.23 
(m, 1H), 638 (a. 2H), 527 (broad a, 1H), 437 (s, 2H), 4.03 (dd, J - 103, 6.8 Hz, 1H). 
353 (dd, J -103, 3.9 Hz, 1H), 2.09 (m, 2H), 0.89 (t, J - 73 Hz, 3H); 
Anal calcd for CaHaNjO: C 71.14; H, 5.70; N, 18.85. Found: C, 71.00; H, 5.66; N, 

25 18.64. 
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Example 143 

4<{[(2iS)-2^4-Ainmo-^ 



5 




(25)-2<lif-imidazo[4^]qnmoliii-l-^)b n tan-l-ol (13 g) was reacted according 
to the gcneml procedure described in Example 142, Recrystallization of die final product 
from ethyl acetate/hexanes provided 02 g of 4^{[(2 i S)-2^4-ammo-L9'-imidazo[4,5- 

10 e]q^inolm-l-yQbiityQoxy}me%Qbenzoid^ as a white solid. The enantiomeric excess 
(ee) of fee final product was determined to bo greater than 99% based on liquid 
chromatography (column: CHTRALCEL® OD-RH; eluent 90/10/02 
pentaneAnefhanoVtriethylamme; flow rate 2 mLmin,R< 8.7mirmtes). 
*H NMR (500 MHz, DMSO-ds) 8 8.40 (a, 1H), 820 (d, J - 8.0 Hz, 1H), 7.70 (d, J - 82 

15 Hz,2H), 7.63 (dd, J - 82, 1.1 Hz, 1H), 7.46-7.41 (m, 1H), 721 (d, J - 82 Hz, 2H), 723 
(m, 1H), 6.62 (s, 2H), 527 (broad s, 1H), 437 (a, 2H), 4.04 (dd, J - 103, 6.7 Hz, 1H), 
323 (dd, J -103, 3.9 Hz, IB), 2.10 (m, 2H), 0.88 (t, J - 73 Hz, 3H); 
Anal cabd fcr CbHmNsO: C, 71.14; H, 5.70; N, 18.85. Found: C, 71.10; H, 528; N, 
1826. 
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Example 144 

2K2-Metfa OT ye%I)-l-p^ 




5 PartA 

Pmpargyl bromide (10.0 ml, 89.8 mmol, 80 % in toluene) and 
b«zyuriinefhylammonium chloride (0.60 g, 3.2 mmol) wen dissolved in mchbromethane 
(130ml). The solution was treated with sodium hydroxide (130 ml, 50 % w/w in water). 
2^^-MemcixyethyI>Lff-nnid^ (20.0 g, 73 .7 mmol) was 

10' addedandtheinixturewasvigorou^ Thm layer chronutography 

(9/1 chloroferm/methanol) indicated complete conversion. The mixture was diluted with 
water (200 ml) and the phases were separated. The aqueous fraction was extracted whh 
additional dicUoromethane (3 x 150 ml). The annbmed orgamc fiacti^ 
with brine (100 ml), dried (NaiSCU), filtered and concentrated to yield 22.7 g of 2-<2- 

15 memcxyethyl>l.[2-(prop-2-ynylcjxy)e^ M m 

solid. 

'HNMR(300 MHz, DMSO-dV) 5 9.15 (a, 1H), 8.40 (m, 1H). 8.15 (m, 1H), 7.73-7.64 (m, 
2H), 4.89 ft J - 5 3 Hz, 2H), 4.10 (d, J - 2.4 Hz, 2H), 335 ft J - 5.1 Hz, 2H), 3.89 ft J - 
6.9 Hz, 2H), 3.36 ft J » 2.4 Hz, 1H), 332 (s, 3H), 327 ft J - 6.9 Hz, 2H). 
20 PartB 

2^Memoxye%9-l-p-<pr^ 
(22.7 g, 73.4 mmol) was dissolved in chlorofimii (300 ml) and chilled m ante 
3-Chloroperaxyb<amric add (17.0 g, 1273 mmol, 77 % max) was added in small portions 
over 30 minutes. Anahysishy mm layer chrmiiatography (9/1 cM<jrotbnn/memanoI) at 30 
25 mmutes indicated that mem was stm starimgmaterid present Addm'onal 3- 

cMoroperoxybenzoic acid (7.00 g, 52.7 mmol, 77 % max) was added. After 2 hours, the 
reaction was wanned to ambient temperature and quenched by the addition of saturated 
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sodium bicarbonate (100 ml). The aqueous and organic fractions were separated and the 
aqueous fraction was extracted with additional chloroform (2 x 50 ml). The combined 
organic fractions were washed with water (100 ml), brine (100 ml); dried (NaaSOO; 
filtered; and concentrated in vacuo to provide a dark orange solid *H NMR indicated less 
5 than 5 % 3-chlorobenzoic acid in die erode product The T"*t*ria1 was used without 
further p ^r^fl cation* 

] H NMR (300 MHz, DMSO-d*) 8 8 36 (s, IB), 8.33 (d, J- 7.7 Hz, 1H), 7.99 (d, J - 73 
1H), 738-730 (in, 2H), 4,40 (t; J-4.8 Hz, 2H), 3,63 (d, J» 2.1 Hz, 2H), 3.47 (t, J - 
43 Hz, 2H), 3.40 (t, J= 63 Hz, 2H), 2.88 (t, J» 2.0 Hz, 1H), 2.84 (s, 3H),2.78 (t, J« 63 
10 Hz,2H). 
Parte 

Under an atmosphere of nitrogen, 2-(2-methoxyethyl)-l -[2-{prop-2- 
ynybxy)ethyI]-l^imidazo[4^]qumoline-5N^ (137 g, 4.83 mmol) was dissolved 
in dichlaromethane (25 ml). Trichloroacetyl isocyanate (0.80 ml, 6.71 mmol) was added 

15 dropwise via syringe. The reaction was stirred for 1 hour and then the volatiles were 

removed in vacuo. The resulting residue was treated with methanol (1 5 ml) forming an 
orange suspension. A solution of sodium methcoride (25 % in methanol) was added slowly 
via syringe. The reaction became a dark orange solution. After 1.5 hours the reaction 
was quenched by the alow addition of saturated ammonium chloride solution (10 ml). The 

20 methanol was removed in vacuo. The aqueous residue was extracted with 

dichlaromethane (3 x 10 ml) and the organic fractions were combined and washed with 
water (10 ml) and brine (10 ml). The solution was dried (Na2S04>, filtered and 
concentrated in vacuo to yield die crude product as an orange solid. RecrystaUization 
from propyl acetate provided 0.78 g of 2-(2-methoxyethyI>l -[2-(prup-2-ynyloxy)ethyI]- 

25 l/f-imidazo[4^]quinolin-4-axnine as off-white crystals. 

l H NMR (300 MHz, DMSO-d*) 5 8.05 (d, J - 73 Hz, 1H), 7.61 (d, J - 7 2 Hz, 1H), 7.42 
(t, I - 7.8 Hz, 1H), 723 ft J - 73 Hz, 1H), 6.44 (bs, 2H), 4.78 (t, J - 52 Ez, 2H), 4.1 1 (d, 
J - 23 Bz. 2H), 331 (t, J - 53 Hz, 2H), 3.83 (t, J - 6.7 Hz, 2H), 337 (t, J-L6Hz, 1H), 
330 (a, 3H), 320 (t, J= 6.8 Hz, 2H); 

30 MS(CI)ni/e325(M+H); 

Anal calcd for CigHaMOi: C, 66.65; H, 621; N, 1727. Found: C, 6634; H, 6.05; N, 
16.96. 
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S 

Example 145 




PartA 

Using me general method of Example 1 Part B, 2^-methyl-ljy-imidazo[4,5- 
c]qumolinrl-yl)eflryl acetate (12.0 g, 44.56 mmol) was oxidized to provide 8.7 g of 2-(2- 
me%l-5K)xido-lif-imia^[4^^]qainoBn-l-yI)o&yl acetate as a brown solid. Material 
10 was used without further purification. 
PartB 

A dried round bottom flask was charged with a stir bar, 2-#-methyl-5-oxido- IH- 
inridazo[4^]quinolin-l-yl)eflryI acetate (8.7 g, 30.49 mmol), anhydrous 
dmremylfermamide (80 mL), and anhydrous toluene (100 mL) under nitrogen. To mis 

15 brown mixture was added phosphorus oxychloride (3 . 1 mL) by syringe at ambient 

temperature. The reaction solution cleared in a couple of minutes and a slight exotherm 
was observed. The reaction was judged to be complete aftw 30 minute* The wlatUes 
were removed under reduced pressure. The resulting brown soUd was partitioned between 
dichloromethane and 4% aqueous sodium bicarbonate to a pH of ~8. The aqueous layer 

20 waa extracted with dichloromethane (5x). The organic fractions were combined, dried 
with anhydrous sodium sulfate, concentrated under reduced pressure and dried overnight 
at ambient temperature under reduced pressure to provide 92 g of 2-(4-chloro-2-mediyl- 
lif-imidazo[4,5^]qumoIm-l-yi)emyl acetate as a brown oil. 
MS (O) for C15H14CIN3O2 m/z 304 (MH*), 262, 218 
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Part C 

A round bottom flask was charge with a stir bar, 2-(4-chloro-2-methyHJ¥- 
imidazo[4,5^]qui3iolm-l-yI)eftyl acetate (92 g, 30.5 mmol), methanol (200 mL) and 
potassium carbonate (0.4 & 3.0 mmol). the reaction was judged complete after stirring 
for 5 hours at 26 °C. The solution was partitioned between chlorofbnn and brine. The 
organic layer was removed and the aqueous fraction extracted with chloroform (6x). The 
organic fractions were combined, dried wife anhydrous sodium sulfide and concentrated 
under rednced pressure to approximately 200 mL when crystallization was observed. The 
solution was stoppered and maintained at ambient temperature for 24 hours. The resulting 
fine white crystals were collected by filtration to provide 4.49 g of 2-(4-chloro-2-metihyl- 
Uf-fanickzo[4^]quinoliiHl-yI)ethanoL' 
MS (CT) for C13H12CIN3O mlz 262 (MBfy 218 
PartD 

Around bottom flask was charge wife a stir bar, 2<4rcUoro-2-methyl-Lff- 
imidazo[4 r 5-c]quinolm-l-yI)efeanol (3.9 & 14.9 mmol), djchloromefeane (125 mL), 
aqueous sodium hydroxide (50%, 125 mL), ben2yltrimefeylanrm rmium chl orid e (0.55 g, 
0.003 mmol) and Hlin^fl vigorously at ambient temperature. To this mixture was added 
cinnamyl bromide (8.8 g, 44.71 mmol) as a solid After 45 mmntes the solution was clear 
and the reaction was judged complete. The solution was poured into ice water (200 mL), 
the organic layer separated and was drawn off. The aqueous solution was extracted with 
dichloromefeane (4x). The organic layers were combined, washed wife brine, dried wife 
anhydrous sodium sulfate, and concentrated under reduced pressure. The resulting orange 
oil was purified by chromatography over silica gel (dichloromefeane, followed by 98/2 
djchlarome feana/m cftaaol). The resulting oil was triturated wife ethyl ether and fee 
25 resulting solid was collected by filtration and dried to provide 4.22 g of 4-chloro-2* 
metityl-l^-{[(2E>3i)henyIpr^ as a 

white solid. 

MS (CI) for CbzEboCINaO mfz 378 (MH 4 ), 262, 228 
PartE 

30 4-Chloio-2-methyM^-{[(2E)-3-ph^^ 

cjqumoline (2.12 g, 5.61 mmol), was combined wife an ammonia/mefeanol solution (7%, 
70 mL) in a bomb and heated to 1 50 °C for 16.5 hours and cooled to ambient temperature. 
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Analysis indicated that the reaction was incomplete. The solution was concentrated under 
reduced pressure to~10mL, diluted with ammoniatoethanol (7%, 50 mL) and reacted in 
a bomb at 150 °C for 8.5 hours to complete the reaction. The solution was partitioned 
between dichloromethane and saturated aqueous sodium bicarbonate and the organic layer 
5 removed. The aqueous layer was saturated with sodium chloride and extracted with 
dicMoromethane (3x). The organic fractions were comljhied, todwimanhydtoua 
sodium sulfete and concentrated under reduced pressure. The resulting brown solid was 
recrystafized from methanol to provide 0J63 g of2-meu^l4^-{[(2E>3^henylprop-2- 
eryrjoxy}ethyI>Lff-irmd^ M a white ^ n liW 12 .5 

10 °C 

Analysis. Calculated for C22H2N4O: %C, 73.72; %H, 6.19; %N, 15.63. Found: %C, 
73.48; %H, 6.25; %N, 15.57 

'HNMR(300 MHz, DMSO-dj) 6 8.08 (d, J -7.5 Hz, 1 H). 7.61 (d, J- 8.1 Hz, 1 H), 7.40 
(t, J- 5.6 Hz, 1 H), 7.18-7 JO (m, 6 H), 6.51 (a, 2 H), 6.31 (d, J - 162 Hz, 1 H), 6.17 (dt, 

15 W5.6,5JHz,lH),4.76(t,J-5.0Hz,2H),4.05(d,J=3^Hz,2H),3Jl(t,J=5.6,2 
H), 2.64 (a, 3 H) 

MS (CT) for C2H22N4O na/z 259 (MH*), 243, 199 

Example 146 
20 2-methyl-l-{2^(3^herryhMop-2-yay^ 

c ]fprinnHn -4 irminn 
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Part A 

Using the general method of Example 115 Part C, the 4-ammo group was 
introduced to 2^-me%l-5^xido4ff4xmd^ acetate (8.47 g, 

29.71 mmol). The resulting brown ofl was purified by tritamtjon wife acetonftrile and 
5 dried to yield 3.583 g of 2^4-aimno-2-niethyl^ 
acetate as a tan solid. 

MS (CI) for C13H16CIN4O2 m/z 285 (MH*), 270, 199 
PartB 

A Pair flask was charged with 2^4-ammo-2-methyl-lJy-imi^^ 
10 yQeflyl acetate (3.61 g, 12,64 mmol), trifhioroacetic acid (50 mL) and purged wifc 

nitrogen. To flris solution was added platinuin(rV) oxide (0.5 g). The reaction was judged 
to be complete after 13 days of hydrogenation at ambient temperature. The solution was 
filtered and the volatQes removed under reduced pressure. The resulting brown oil was 
partitioned between dichloromethane and saturated aqueous sodium bicarbonate to a pH of 
15 -8. The layers were separated. The aqueous layer was extracted with dichloromethane 
(4x). The organic fractions were combined, dried with anhydrous sodium sulfate and 
concentrated under reduced pressure. The resulting white solid was purified by 
recrystallization from ethyl acetate/methanol (9/1) and dried to provide 0.98 g of 2^ 
amino-2-methyWJ 1 8 f 9-tetrahydro-l^ as a white 

20 solid 

MS (d) for O3H1SN4O mlz 247 (MH 4 ), 203 
PartC 

Using file general method of Example 1 Part A, ^ ^Tm^ o^m^^\^p % %fl^ 
tetxahydro-l^-imidazo^^lquxn^ (0.763 g, 3.098 mmol) was reacted 

25 with propargyl bromide (80% in toluene, 1.1 mL, 929 mmol) to provide 0.42 g of 2- 
methyl-l^-(prop-2-ynyloxy)ethy^ 
amine as abrownoiL 

MS (d) for Ci6HboN 4 0 mlz 285 (MH*), 247, 183 
PartD 

30 Using the general method of Example 12 Part A, 2-meftyl-l -[2-(prop-2- 

ynyloxy)ethyl]^J,8^-tetrahydro-l^ (OJ396 g, 1392 

mmol) was reacted with iodobenzene (0.17 mL, 1.532 mmol) at ambient temperature. 
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After 18 hours the reaction was incomplete. The solution was heated to 50 °C for 3 hours 
to complete the reaction. The volatiles were removed nnder reduced pressure. The 
resulting oil was partitioned between dichloromemane and 4% aqueous sodium carbonate 
and me organic layerremoved. The aqoeouskyer was extracted^ 
(3x). The organic fractions were conunued^ dried wimanhyto 
volatiles were removed under reduced pressure. The resulting oil was purified by 
chroniatography over silica gel (95/5 dichloromelhane/melha^ The resulting white 
soEd was dissolved in dicMoromethane (2 mL) and reacted with 1M HQ in ether (2 ml). 
The volatiles were removed under reduced rwessure aid me resulting solids w 
fremmethanoltopxov^ 

«,7,8^tetrahydro-l£T-iniidazD[4^ (hydrochloride)ij as a tan solid. 

Analysis. Calculated for CaH^O (HCD, s (B&kfi %C, 59.74; %H, 622; %S, 12.67; 

15.23. Found: %C, 59.72; %H, 6.04; %N, 12.65; %CL 1459 
'H NMR (300 MHz, DMSCM«) 6 753 (a, 2 H), 7 .36-7.40 (m, 3 H), 728-7 JO (m, 2 H). 

4^6ftJ-5.0Hz,2H), 435(8,2^,3.88(^1-53^2^252(8,2^2.69(8,2^, 
2.60 (s, 3 H), 1.73 (s, 4 H) 

MS (O) for CajBwNtO m/z 361 (MH*), 247, 199 



CYTOKINE INDUCTION IN HUMAN CELLS 
An in vhro human blood cell system is used to assess cytoldne mdwtiort Acthdty 
is based on the measurement of interferon and tumor necrosis fector (a) (IFNandTNF, 
respectively) secreted into culture media as described by Testerman eL al. In "Cytokine 
mduction by the Jhuuunomodulators hniquimod and S-27609", Journal ofleukocyte 
Biology, 58, 365-372 (September, 1995). 
Blood (Ml P^patation for CiiHiing 

Whole blood from healthy human donors is collected by venipuncture into EDTA 
vacutainer tubes. Peripheral blood mononuclear cells (PBMCs) are separated from whole 
blood by density gradient centrifbgarion using Histopaque®-1077. The PBMCs are 
washed twice with Hank's Balanced Salts Solution and then are suspended at 3-4 x 10* 
cells/mL in RPMI complete. The PBMC suspension is added to 48 well flat bottom sterile 
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tissue culture plates (Costar, Cambridge, MA or Becton Dickinson Labware, Lincoln Park, 
NJ) containing an equal volume of RPMI complete media containing test compound. 
Compound Preparation 

The compounds axe soluhflized in dimethyl sulfoxide (DMSO). Hie DMSO 
5 concentration should not exceed a final concentration of 1% for addition to die culture 
wells, 
frctibation 

The solution of test compound is added at 60 nM to the first well containing RPMI 
complete and serial 3 fold dilutions are made in the wells. Hie PBMC suspension is then 
10 added to the wells in an equal volume, bringing the test compound concentrations to the 
desired range (0.12 to 30 fiM). Hie final concentration of PBMC suspension is 1.5-2 X 
10 6 cellsAnL. The plates are covered with sterile plastic lids, mixed gently and then 
incubated for 18 to 24 hours at 37°C in a 5% carbon dioxide atmosphere. 
Se paration 

IS Following incubation the plates are centri&ged for 5-10 minutes at 1000 rpm 

(~200xg)at4°C. The cell-free culture supernatant is removed with a sterile 
polypropylene pipet and transferred to sterile polypropylene tubes. Samples are 
maintained at -3 0 to -70°C until analysis. The samples are analyzed for interferon (a) and 
for tumor necrosis factor (a) by ELISA 

20 Interferon fed and TumorNecrosis Factor fa) Analysis bv ELISA 

In terferon (a) concentration is determined by ELISA using a Human Multi-Species 
kit from PBL Biomedical Laboratories, New Brunswick, NJ. Results are expressed in 
pgftnL. 

Tumor necrosis factor (a) concentration is determined using ELISA kits available 
25 from Genzyme, Cambridge, MA; R&D Systems, Minneapolis, MN; or Ph a r ming e n , San 
Diego, CA. Results are expressed in pgfaL. 

The table below lists the lowest concentration found to induce in t erfer o n and the 
lowest concentration found to induce tumor necrosis factor for each compound. A"*" 
30 indicates feat no induction was seen at any of the tested concentrations; generally the 
highest concentration tested was 10 or 30 jiM. 
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Cytokine Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (uM) 




Tumor Necrosis Factor 


1 


0.12 


1.11 


2 


l.n 


* 


3 


0.12 


333 


4 


0.12 


* 


5 


0.12 


1 11 1 


6 


r 0.12 


* 


7 


1.11 


037 


8 


1.11 


! 10 


9 


• 




10 


1.11 


10 1 


11 


1.11 


* 


12 


10 


* 


13 


10 


10 


14 


10 


10 


15 


0.12 


* 


16 


0.01 


0.37 


17 


0.12 


037 


18 


0.12 


Ul 


19 


037 


• 


20 


* 




21 


0.12 


* 


22 


0.12 


037 


23 


1.11 


* 


24 


0.12 


* 


25 


0.12 


* 
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Cytokine Induction in Truman Cells 


Exflnrnla 
Number 


Lowest Effective Concentration (fiM) 




Tniwftf ^Jf*f* rite i c "Pnotor 


26 


0.12 


* 


27 


0.12 




28 


10 




70 

m9 


* 


* 


30 






31 


i 


* 




1ft 




.33 


* 






m 










31? 


* 




37 


* 




3ft 

JO 


in 




30 








A 1* 




m 


111 


3*33 


AuL 


ft "8*7 

U.37 




A3 


ft 3*7 






ft 37 






ft 01 


3 




0 12 


* 

* 


•to 


i 0.12 


* 


49 


0.04 


* 


50 


3.33 


* 


51 


0.37 


* 


52 


Ul 




53 


1.11 


* 


54 


0.12 


* 
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Cytokine Induction in Human Cells 


CAauXpiB 
^iTti ttiTi n t~ 

rsmnoer 


Lowest Effective Concentration QiM) 


Interferon 


Tumor Necrosis Factor 






* * " "~ 


50 


1.11 


10 


57 


* . 


30 


58 


333 


* 


59 


1.11 


* 


60 


1.11 


* 


61 


333 


* 


62 


* 


333 " 1 


63 


• 


* 


64 


3.33 


♦ . 


65 


1.11 


• * 


66 


* 


* * 


67 


• 




68 


333 


* 


69 


1.11 


* 


70 


037 


* 


71 


333 


* 


72 


1.11 


* 


73 


1.11 


* 


74 


037 


* 


75 


*• 


* 


76 


in 




77 


0.12 




78 


• 




79 


• 




80 


* 




81 


1.11 




82 


* 





164 



WO 02/46189 



PCT/US01/46581 



Cytolane Induction in TTiimgTi Cells 


Example 
Number 


Lowest Effective Concentration OiM) 


4 n t !' f ft pqti 
■ www 


lumor iNeccosis Factor 


83 


037 




84 






85 


Wm3/ 




86 


U«J/ 






111 




88 
oo 




30 




A Vf 


10 


QA 


a i*> 


10 


91 




10 




3*33 


333 


93 




. . 10 

4 


94 


n m 
u.ui 


333 


yj 


in 
1.11 


* 


yst 


0.12 


10 


y i 


1.11 


* 


OB 


t)37 


• 


yy 




• 


Xl/V 


* 


• 


101 


A AA 


10 


102 


A Vt 




103 




i ft l 

10 


104 


0.12 


10 

AV 


105 


037 


1.11 


106 


037 


* 


108 


0.00017 


0.04 


109 


0.01 


0.37 


110 


333 


* 


111 


333 


* ' 
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Cytokine Induction in TTmnan Cells 


Example 
Number 


Lowest fctSertweOmcMtiauOT (nM) 




Tumor Necrosis Factor 


112 




* 


113 




* 


114 


0.12 


037 


115 


0.12 


i ii 


116 


♦ 


• 


117 


* 




118 


0.01 


A OA 


119 


0.01 1 




120 


0.01 


0 01 


121 


0.01 


1) OA 


122 


0.01 




123 


0.12 


10 

Lv 


124 


1.11 


in 


125 


0.01 


ft T7 
U.J # 


126 


0.04 


ft OA 


127 


0.01 


ft 19 


128 


• 


* 


129 


0.01 


ft OA 


130 


333 




131 


* 


10 


132 


0.01 


333 


133 


333 


* 


134 


* 


* 


135 


* 


* 


138 


1.11 


• 


139 


* 


* 


140 


• 




141 


0.12 


0.12 
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Cytokine Induction in H^™*™ Cells 


Example 
Number 


Lowest Effective Concentration (jiM) . 


T l i ii P 


Tumor Necrosis Factor 


142 


0.04 


0.04 


143 


1.11 




144 


0.01 


0.04 



1<57 



5 



WO 02/46189 

WHAT IS CLAIMED IS: 

1. A compound of the fonnula (I): 



PCT/US01/46381 



10 




X-O-R, 



(0 

wherein: • Xis-CHRj-, -CHRraHcyl-, or-CHRa-aDcenyl-; 



Rj is selected from tie gronp consisting ofi : : ■' 
-alkenyl; 
-aiyl; and 

IS -Rr-aryi; 

Ra is selected from lbs group consisting ofi 

-hydrogen; 

-alkyl; 

-alkenyl; 
20 -aiyl; 

-heterosxyi; 

-hctexocyclyl; 

-alkyl- Y-alkenyl; 
25 -alkyi-Y-aryl; and 

- alkyl or alkenyl substituted by ono or more substftuents selected 
from the group consisting ofi 

-OH; 

-halogen; 
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-CO-NCR*)* . 
-CO-Cwoalkyl; 
-CO-O-Cmo alkyl; 
5 -N 3 ; 

-«yi; 

-heteroaiyl; 

-heterocyclyl; 

-CO-aiyl;and 
10 -CO-heteroaryi; 

Iltisalkyloralkmy^whidimaybcin^^ one or more 
—O- groups; 

each B* is independently H or Cmo alkyl; 
eacli Y is independently -O- or -S(0>w-; 
15 Hifl0to4;and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cj-io alfcoxy, hydroxy, halogen and triflaarometbyl; 
or a phannaceutically acceptable salt thereof 

20 

2. A compound or salt of claim 1 wherein Ri is -alkyl-aiyL 

3. A compound or salt of claim 1 wherein Ri is -(CHyo^-phenyL 

25 4. A compound or salt of claim 1 wherein Ri Is ^C^w-^stitated phenyl. 

5. A compound or salt of claim 1 wherein X is -CH(alkylXalkyI)- therein the alkyl 
giuups can be the same or different. 

30 6. A compound or salt of claim 1 wherein X is -CHirCHr-- 



7. A compound or salt of claim 1 heroin X is -CB(CJ3i)(CH^y. 
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8. Acomporauiorsattofclata 

9. A compound or salt of claim 1 wherein Ba is alkyL 

10. A compound or salt ofolaiml wherein 
11< A compound of to formula (IT) 




wherein Xis-CHRa-, -CHRa-alkyi-, or-CEDR3-aIknyl-; 
Rio is selected from the group consisting of: 
-H; 
-alkyl; 

-aQcenyl;and 

-atyl; { 
Ra is selected from the group consisting o£ 
-hydrogen; 
-dkyU 
-alkenyl; 

-«yi; 

-heteroaiylj 
•heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-aBcenyl; 
t -alkyl-Y-fflyl;aiid 
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• 

-alkyl or alkenyl substituted by one or more substituents selected 
f ro m the group consisting o£ 

-OH; 

-halogen; 

5 -NOR*)* 

-CO-Cmo alkyl; 
•CO-O-Cmo alkyl; 
-N 3 ; 

10 -aiyl; 

-heteroaiyl; 
-heteiocyclyl; 
-CO-aryi; and 
-CO-hotoroaiyl; 

15" nis0to4; 

each Y is independently -O- or -5(0)oaS 
each Ba is independently H or C mo alkyl; and 

each R present is independently selected from the group consisting of Cmo 
alkyi, Cmo alkoxy, hydroxy, halogen and trifhioromethyl; 
20 or a pharmaceutical^ acceptable salt thereof! 

12. A com p oun d of claim 11 wherein Rio is aiyL 

13. A compound or salt of claim 11 wherein R 10 is -(C^w-ph^' 

25 

14. A compound or salt of claim 11 wherein R w is ^Cft)oJ^nbstitatBdphenyL 

15. Acompcnmdcjrsaltofclaim 11 wherrin X is -^aftylXalkyl)-, wherein the 
alkyl groups can be the same or different 

30 

16. A compound or salt of claim 11 wneremXia-CHr-CHr-. 
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17. • A compound or salt of claim 11 wherein % X is -CB^CiHsXCBb)-. 

18. A compound or salt of claim 11 wherein 



5 19. A compound or salt of claim 11 wherein Ka is alkyL 

20. A compound or salt of claim 1 1 wherein Ra is alkyKO-alkyL 
2L A compound of the formula (HI) 



10. 




X is-CHRr, -CHRralkyI-, cr-CHRy*Ikenyis 
Rt is selected from the group consisting o£ 
•oyl; 

-aDoenyl; and 
-Rr-atyl; 

Ra is selected from the group consisting ofi -* 
-hydrogen; 
-dkyl; 
-alkenyl; 

-heteroaiyi; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
. -aftyl-Y-aiyl; 
- attytY-allcenyl; and 



wherein: 



15 



20 
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-alkyl or alkenyl substituted by ono or more substxtueiits selected 
from the group consisting o£ 

-OH; 

-halogen; 

5 -NCEUJa; 

.' -C04*(Ra)2; 
-CO-Cwo alkyl; 
-CO-O-C wo alkyl; 

10 hhjI; 

-fastntoaiyi; 
-heterocyclyl; 
-CO-atyl; and 
-CO-heteroaiyl; 

15 K4 is alkyi or alkenyl, which may bo interrupted by one or more 

-O- groups; 

each B3 is independently H or Cmo alkyl; 
each Y is independently or -S(0)«s 
nis0to4;and 

20 ' each R present is independently selected &om the group consisting of Cmo 

alkyi, C1-10 alkoxy, hydroxy, halogen and trifluoromethyl; 
or aphannaceuticany acceptable salt thereof 

22. Ac ui upo uM arsaftafclann21wi^ 

25 

23. A compound or salt of claim 21 wherein Ra is H or alkyL 

24. Acx>mpouiidarsaltofclaim21 wherein 1^ is -alkyl-O-alkyL 
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25. A compound of the formula (TV): 




5 wherein: X is -CHR3-, -GHRj-alkyi-, or -CHRs-aHcenyi-; 

Rio is selected Com flic group consisting ofi 

-alkonyi; and 

10 // -aiyl; • ' 

Ra is sele c ted from the group consisting ofi 
-hydrogen; 
^attyl; 
-alkenyi; 

IS -aryl; 

-heteroaiyi; 

-heterocyclyl; 

-aHeyl-Y-attyi; 

-alkyl-Y-aryl; 
20 -alkyl-YraDccnyl; and 

-alkyl or alkenyi substituted by one or more substitaeats selected 

from the group consisting ofi 
•OH; 
4ttlogen; 

-CO-N(Rj)i; 
-OO-Cwoalkyl; 
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-CO-O-Q.ioalkyl; • * 
-N 3 ; 

-heteroaiyl; 

5 -heterocyclyl; 

-CO-aryl;and 
•CO-heteioaryl; 
cachKaiaindcpeiuiciiflyHOTCMoal^ 
eadiYisindqjCTdeiifly<>-or-S(0)(«-; 
.10 nis0to4;and 

each R present is independently selected from the group consisting of Cmo • 
alkyl» Cmo aUooxy, hydroxy, halogen and t riflnom mglhyl; 
or a phannaceutically acceptable salt thereof 

.♦■ 

15 : 26. A phanaaccutical emnpofittfoti con qiriaiDg a tf re ra pft !itiff*fly effective amount n 
compound or salt of claim 1 and a phannaceutically acceptable carrier. 

27. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound or salt of claim 1 1 and a phannaceutically acceptable carrier. 

20 

28. A pharmaceutical couijKmtimi comprising * *hgrflp < witica11y effective amount flf a 
pompound or salt of claim 21 and a phannaceutically acceptable carrier. 

29* A THflfftflri ftf TTHfrl*rfng *y^Vlfle btflgynlhefffo fa an animal e o n?pri g ^ n ^ flijfliniiiriigrin g 

23 a» therapeutically cflbctjyo amount of a compou nd or salt of c laim 1 to th e animal. 

30. The method ofclaim 29 ^wherein the cytokine ia IFN-c 

31* A method q^t™^ 11 *-!* 1 ^ eytnirmft bjosyuftcsia in ^t^ ipa! compris i ng gAminstertng 
30 a therapeutically effective amount of a compound or salt ofclaim 11 to the animal. 



32. The method of claim 31 wherein the cytokine is IFN-a. 
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33. A method of treating a viral disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of claim 1 to the axrimaL 

5 34. A method oftreating a neoplastic disease in m 

therapeutically effective amount of a compound or Bait of claim 1 jto fee animal * 

35. A method of treating a vital disease in an animal comprishig administering a 
therapeutically effective amount of a compound «• salt of claim 11 to the animal 

10 

36. A method of treating a neoplastic disease in an animal comprising administering a 
therapeutically effective amountof a compound or salt of claim 11 to the animal 

37. A method of inducing cytokine M 

IS a fceraputicaHv effective amount of a compound or salt of cfo im 21 to tho amm al 

38. The method of claim 37 wherein the cytokine is IFN-a, 

39. A method of treating a viral disease in an animal comprising administering a 
20 therapeutically effective amount of a compound or salt of claim 21 to the animal 

40. A method of treating a neoplastic diseaao in an animal comprising administering a 
therapeutically effective amount of a compound ox salt of claim 21 to the animal 

25 41. A compound of the formula (V) : 
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wherein X is -CHR3-, -CHRralkyi-, or-CHRa-alkBiryl-; 
. Ri is selected from fho group consisting o£ 

-alkenyl; 

5 ' -Rr-oyi; and 

-<CHa) W cr<W-Rw; 
Bi is selected from the group consisting ofi 



■dkyl; 

10 -oBcenyi; 

•-«yi; 
-heteioaryli 
-hetaocyclyl; 
-alkyl-Y-alkyl; 

15 -dkyl-Y- alkenyl; 



-alkyl-Y-aiyl; and 

-alkyl or alkenyl substituted by one or more substitoents selected 
from the group consisting o£ 
-OH; 



20 

-CON(Ra)i; 
-CO-Cho alkyl; 
-CO-O-Cmo alkyl; 
25 -N 3 ; 

-aiyl; 

-fceteroaxyl; 
-heteiocyclyl; 
-COaiyl; and 
30 -CO-heteroaryi; 



R4 is alkyl or alkenyl, which may be interrupted by one or more 
• groups; 
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each R3 is independently H or Ci-ioaDcyl; 

Rio is selected from fee group consisting of H, alkyi, aikenyl and azyl; 
each Y is independently -O- or -S(0)<w-; 
nis0to4;and . 

each R present is independently selected from the group consisting of Cmo 
alkyi, Cmo alkoxy, hydroxy, halogen and trifhioromefeyl; 
or a pharmaceutical^ acceptable salt thexeo£ 

42, A compound of the formula (VI): 



10 




O-R^ 
(VI) 



wherein X is -CHR3-, -CHRa-alkyi-, or -CHRa-alkenyl-; 
Ri is selected from fee group consisting o£ 

-aDcenyl; 
-Rr-aryl; and 

-KCaHawflrOC-Rw; 
Ri is selected from fee group consisting o£ 
20 -hydrogen; 

-aikenyl; 
-eiyi; 

-heteroaijd; 
25 -heterocyclyl; 

-alkyt-Y-aHcyl; 
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-alkyl-Y-alkenyi; 
-aBcyl-Y-aryl; and 

-alkyi or aTkcny l substituted by one or mote sabstitucnts selected 
from file poop c ons i s ting ofi 

-OH; 

-halogen; 

-CO-NCRa)j; 
-COCwo alkyi; 
-CO-O-Cno alkyi; 
-N 3 ; • 

-hcteroaiylj 
-hetaocyclyl; . 

-CO-heteroaiyi; 

B4 is alkyi or alkenyi, winch may be interrupted by one or mora 
-O-gioups; 

each Rj is independently H or Cmo alkyi; 

Rio is selected &om the group consisting of H, alkyi, alkenyl and nyl; 

each Y is independently -O- or -S(0)«s 

nis0to4;and 

each R present is independently selected from the group consisting of Cmo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoramethyl; 
or a pharmaceutical^ acceptable salt thereof 
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43. A compound of the fbnxmla (VII): 




(vn) 



Xis-CHR*-, -CHSralkyl-, Qr-CHRrdkenyis 
Ri is selected from the group consisting of 

-aEcenyl; 
-Rr-aryl; and 

10 . . ^CH^mcH^Rjo; . . 

R4 is aUcyl or alkenyi, wMch may be interrupted by one or more 
-O- groups; 

each R3 is independently H or C^o alkyl; 

R» is selected from the group consisting of H, alkyl, aflcenyl and aiyi; 
15 nis0to4;and 

each R present is independently selected from the group consisting of Cmo 
alkyl, C M0 aDcoxy, hydroxy, halogen and trifluoromethyl; 
or a phaxmaceutically acceptable salt thereof. 

20 44. A compound of me formula (VIII): 

lp— (COOR 7 )2 




(vm) 
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wherein: X is -CHR3-, -GHRa-aftyl-, or-CHRa-alkenyl-; 
Ri is selected from the group consisting o£ 
-cnyl; 

5 ' -aDcenyl; 

-Rr-axyl; and 

Ri is selected from the group consisting ofi 
hydrogen; 
10 -alkyl; 

-betetoaxylj 
-hetnrocyclyl: 

15 • • -alkyl-Y-elkyl; ' ' 

-aIkyl-Y-aIkenyl; 
-aUcyl-Y-aiyl; and 

-alkyl or allceriyl substituted by one or mow sobstttuents selected 
from the group consisting ofi 
20 -OH; 

-halogen; 

•CO-Cmo alkyl; 
25 . -CO-O-Cwq alkyl; 

-N3; 

-heteroaxyl; 
■hetecucyctyl; 

30 -CO-aryljand 

•CO-heteroaiyi; 
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^isalkyl or alkenyl, wMch may to 
-0-gcoups; 

eachRaismdependcnflyHorCwoattyl; 

Rio ia selected ftom the group consisting of H, attyl, aUcenyl and aryl; 

each Y is independently -O- or -S(0)<xr; 

nis0to4; 

cachRpresent is indq}cndenfly select 

attyl, Cmo aUcoxy, hydroxy, halogen and triflnoromethyl; and 

R7 is ter*-butyl or benzyl; 

or a phannaceutically acceptable salt fliereof. 

45. A compound of the formula (DQ 




wherein: X is -CHR3-, -CHRj-alkyl-, or -CHR3-aIkenyi-; 
Ri is selected from the group consisting o£ 

-aryl; 

-alkenyl; 

-Rr-exyl;and 

KCHa)M<r-«H; 
Us is selected from the group consisting o£ 

-hydrogen; 

-aUqyl; 

-alkenyl; 

•aiyi; 
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-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyl-Y-alkenyl; 
-alkyl-Y-aryl; and 

-alkyl oraHceiiyl substituted by one or more substituerrts selected 
from the gioup consisting ofi 
-OH; 



10 -N(Ra)j; 

-CO-NCRah; 
-CO-Cmo alkyl; 
-CO-O-Cuo aJkyU 
-N 3 ; 

is • • • 

-heteroaiyl; 
-heterocyclyl; 
-CO-aryl;and 
-CO-heteroaryl; 

20 

B4 is alkyl or alkenyl, which may be interrupted by one or more 
—O- groups; 

each Ba is independently H or Cwo attyi; ■ 
each Y is indep en d ently -O- or -S(OVr ; 
25 BisOt3o4;and 

each & present is independenfly selected from the group consisting of C mo 
alkyl, Cmo alkoxy, hydroxy, halogen and trifluoranethyl; 
or a phannaccutically acceptable salt thereof 



30 
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